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achieved through Convair’s ENGINEERING to the Nth POWER 








fe 
bape Around these top-drawer developments at Convair, the men who 
surface-to-air f plan the defense of our nation are building entirely new concepts 
mnseed of military strategy. Only Convair has designed and produced all 


basic types of aircraft — fighter, interceptor, transport, bomber, and 
Pan, water-based. And now, Convair has attained leadership in producing 
guided missiles that meet the most exacting military requirements. 
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XF2Y-1 “SEA-DART 
water-based 
supersonic jet fighter 





GRB-36 AIRCRAFT CARRIER launches 
— and retrieves fighters in flight 









yc-131c 
USAF turboprop 
transport 







R3Y-1 ‘TRADEWIND 
water-based 
turboprop transport 
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New Holley turboprop 


power control 


installed in Lockheed R7V-2 


One hundred and six passengers 
or 36,000 pounds of cargo cruise 
at speeds up to 440-miles-per- 
hour in the Navy’s new Lockheed 
R7V-2 turboprop Super Constel- 
lation. Four Pratt & Whitney 
Aircraft axial flow T-34 propeller 
turbine engines develop a total 
of 22,000 horsepower for take-off. 
Each of the four is automatically 
controlled by a new Holley gas 
turbine power control. 


High performance turboprop 
engines like the T-34 demand 








extreme accuracy in fuel meter- 
ing to maintain their high per- 
formance ratings and at the same 
time control operation within 
satisfactory limits. Through a 
system of accurately measuring 
four separate senses, the Holley 
control automatically meters 
corrected fuel flows to the engine 
in accordance with the engine 


operating requirements. 


The Holley gas turbine control 
is the result of intensive research 


and development to provide a 





light weight, compact means of 
accurately metering fuel consist- 
ent with engine requirements. 


This and other Holley devel- 
oped fuel metering devices have 
played an important role in our 
country’s undisputed leadership 
in the design, development and 
manufacture of superior aircraft. 






C, 


VAN DYKE, MICHIGAN 


Leader In The Design, Development, 
and Manufacture of Aviation Fuel 
Metering Devices. 
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Pneumatics saves you weight to start with, using air itself 
as a medium! More pounds are saved by the smaller lines 
used in pneumatic systems — and no return lines are required! 


Even the heart of a pneumatic system is light — the new 

Kidde 4-D compressor, for instance, delivers 4 cfm of air 
compressed to 3000 psi at sea level — yet weighs only 11‘; pounds! 
With pneumatics, you can build up a high-pressure, high-horsepower 
punch, using this low-horsepower, lightweight source. Just store 

the air-power until you need it — even using landing gear struts and 
other parts of the aircraft itself! 


Since viscosity of the air used in pneumatic systems remains : 5 
essentially the same over a broad temperature range (—65° to + 250°), . da e@ 
you always get fast, dependable power delivery. es Foe 


ete eee 
or ee eee ae 
. . 


Pneumatic systems are never sluggish! 4 F Oo R s 
With pneumatics, leakage is no serious problem. The air supply is : : 
always available, and the compressor compensates for any minor *, P N E UMATI cs : 
leaks which might occur. And since the air used in the system "ig pede ic o 
cannot burn, there is no danger from fire! a SO 
We here at Kidde have a complete line of pneumatic system components, 

ge, . . . The words ‘Kidde’, ‘lux nd 
as well as facilities for engineering complete pneumatic systems. ® tho Kidde cont are teademante of 

. ‘ ° Wol Kidde & Company, Inc 

If you have a problem in pneumatics, please write us. hate 


Walter Kidde & Company, Inc. 418 Main Street, Belleville 9,N.J. + Walter Kidde & Company of Canada, Ltd., Montreal —Toronto 
3 











































_ AIRCRAFT AND 


ery. ¢ a 
MISSILE MOTORS 
- (AC or DC) 


os 


* 





call for the assistance of 
our electrical laboratory 
and research engineers 


in the meantime 
write for our new file folder catalog 
which lists units, with and without 
brakes and noise filters, that are 
ready for immediate production! 


ELECTRO-AIRE 


nec 
6909 Farmdale Avenue 
No. Hollywood, Calif. 
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PHILLIPS 66 SALUTES 


TRANS WORLD AI/RLINES 





asa tribute tol. WA's 
great new 


SUPER- Cay CONSTELLATIONS 


In April, Trans World Airlines inaugurates 
coast-to-coast non-stop flights, in both di- 
rections, between New York and Los Ange- 
les, with their new Super-G Constellations. 


TWA’s great new Super-G Constellations 
—large, powerful, luxurious—were created 
by Lockheed especially for TWA, and were 
styled by Henry Dreyfuss, the world-famous 
designer. The planes are powered by Curtiss- 
Wright’s newest Turbo-compound engines. 


These magnificent new Super-G Constella- 
tions will provide the only air sleeper service 
between New York and California. 


Phillips is proud to supply Phillips 66 
aviation gasoline to Trans World Airlines. 
Throughout the marketing area served by 
Phillips 66, TWA and other major air lines 
use reliable Phillips 66 aviation products. 
Operators know they can always depend 
on Phillips 66 quality. 


lts Performance That Counts 
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AVIATION PRODUCTS 















High volume and ultra-pre- 
cision go hand in hand at 
New Departure. In the grind- 
ing area of the instrument 
bearing plant, with its filtered 
air and controlled humidity, 
the finest, most modern 
machines-assure elose toler- 
ances with quantity pro- 
duction. 





SERVICE 
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ok DELIVERY 


A large staff of skilled work- 
ers move with precision in 
air-conditioned surroundings 
to meet the heavy demand 
for instrument bearings. 
Here, painstaking assembly 
and inspection operations 
are keyed to high delivery 
schedules. 


New Departure field offices are strategicall 
located across the country. You will find a staf 
of experienced sales engineers in your area. Call 
for help on any ep of ball bearing selection 
or application. You’ll get real service . .. PDQ! 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONN. 
6 








NOTHING 


CALL ON 
NEW DEPARTURE 


PDQ! 





2K QUALITY 


Batteries of automatic torque 
testers check all bearings 
where very low starting 
torque characteristics are 
specified. The vast amount 
of research and development 
behind these machines is 
another guarantee to you of 
unfailing quality from New 
Departure. 
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NEWS DIGEST 








Domestic 


Atomic warhead on an_ air-to-air 
guided missile was exploded over Ne- 
vada Apr. 6 in the first test of this type. 
The nuclear weapon was launched from 
a Convair B-36 at a pattern of smoke 
trails laid down at 30,000 ft. by six 
North American F-86s. Atomic Energy 
Commission and the Defense Depart 
ment said the nuclear-armed missile is 
capable of destroying a fleet of bombers 
without a direct hit (AW Apr. 4 p. 16). 


Initial flight of North American Avia- 
tion’s first production FJ-4 Fury was 
made last week, five months after the 
prototype was flown. The Navy carrier 
based fighter, powered by a Wright 
J65 turbojet, is capable of speeds in 
excess of 690 mph. 


First delivery of Fairchild Engine & 
Airplane Corp.’s C-123 assault trans 
port will be made in Mav to the 463rd 
Troop Carrier Wing at Ardmore AFB, 
Okla. Fairchild has an Air Force con 
tract to build more than 150 C-123s. 


New York Supreme Court instructed 
the Port of New York Authority to re- 
frain from making further space alloca- 
tion at Idlewild International Airport's 
$60-million terminal until a decision is 
reached on motions filed Apr. 5 by 
National Airlines and PNYA. NAL 
asked for a temporary injunction halting 
the terminal’s construction. The Port 
Authority requested a summary judg 
ment. 


Pastushin Aviation Corp. received a 
$1.9-million contract from Douglas Au 
craft Co. for 300-gal. jettisonable fuel 
tanks that can be installed on such air 
craft as Navv’s F4D-]1 and the AD 
series. The Los Angeles equipment 
manufacturer also received a $250,000 
contract from Lockheed Aircraft Corp 
for ejector pylons. 


Trans-U. §. jet mark of 3 hr. 46 min 
33 sec., set by Lt. Col. Robert R 
Scott in a Republic F-84F flight from 
Los Angeles to New York Mar. 9, was 
recognized by the National Acronautic 
Assn. as the official transcontinental 
speed record. Scott clipped more than 
20 min. off the previous official mark 
sect in a North American F-86F° last 
vear by Col. Willard W. Millikan, Jr. 
His adjusted time and speed also bet 
tered the unofficial record set in 1954 
by a flight of Grumman F9F-6s. 


Piasecki Helicopter Corp., Morton, 
Pa., granted an average wage increase 
of 5.8 cents Apr. 4 to 2,915 hourly rated 
employes. 
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Convair VTOL Flies on the Level 


Convair XFY-1 Navy fighter levels into horizontal flight after a vertical takeoff near 
San Diego, Calif. Portions of the VTOL plane’s fuselage, wings and tail are fitted 


with tufts for airflow studies. 


Added instrumentation is being fitted on the experi- 


mental fighter at Convair San Diego plant. XFY-1 is powered by an Allison T-40. 


P2V-7 Neptune anti-submarine patrol 
bomber powered by two Wright Turbo 
Compound piston engines and twin 
Westinghouse J34 turbojets, is being 
delivered to the Navy in quantity by 
Lockheed Aircraft Corp 


Douglas Aircraft Co. is preparing to 
demonstrate application of closed-cit 
cuit television to optical tooling used 
in DC-7C production. 


Aircraft Products Division of Kaw 
neer Co., Niles, Mich., received a con 
tract to produce spoilers and inboard 
tilerons for Boeing Airplane Co.’s KC 
135 jet tanker. 


Financial 


Braniff Airways plans to sell $6 mil 
lion in common stock and negotiate a 
$15-million long-term institutional loan 
to defray the seven DC-7Cs 
ordered from Douglas Aircraft Co 


cost of 


Glenn L. Martin Co. will ask stock 
holders Apr. 25 to approve an increase 
in authorized capital stock from 3 mil 
lion to 6 million shares of $1 par value 


Beech Aircraft Corp., Wichita, de 
clared a 30-cent dividend on common 
stock, payable Apr. 26 to holders of 
record Apr. 14. 


International 


East Germany plans to start rebuild- 
ing its aircraft plants next year under 
the Soviet satellite's second five-year 
plan, deputy premier Walter Ulbricht 
nnounced last week. Factories in East 
Germany include the Junkers plant 
it Dessau and the Heinkel works near 
Rostock. In West Germany, about 200 
urcraft parts manufacturers hope to re 
sume production after June |. 


KLM Royal Dutch Airlines ordered 
10 DC-7Cs from Douglas Aircraft Co. 
for intercontinental service. Deliveries 
of KLM’s Seven Seas will begin in the 
spring of 1957. Approximate value of 
the order, including spares: $30 milhon. 


Vickers Viscount was ordered by the 
Pakistan government for the country’s 
governor general, bringing Vickers-Arm 
strongs’ total orders for the turboprop 
transport to 180. 


French Air Force purchased four 
twin-engine Super 18 transports from 
Beech Aircraft Corp., increasing its 
fleet of Beechcraft planes to about 44. 


British European Airways reports the 
500,000th passenger to fly in the air- 
line’s Vickers Viscounts boarded a 
turboprop-powered transport Apr. 6 at 
London. 
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“This is the HSE CLAMP” 


The Monogram HSE Clamp is especially designed 
for heavy assembly work in sheet metal fabrication. 
It is specifically recommended where total thickness 
of materials is as much as %”. Available in drill hole 
sizes from .125” to .265”. 


“HSE” stands for “Heavy Special Enclosed,” so- 
called because the heavy-duty spring is completely 
enclosed for maximum safety. This strong, tem- 
pered-steel spring draws materials tightly together, 
assures positive alignment. 


No matter what your particular requirements may 
be in sheet metal fastening, Monogram has a spe- 
cific clamp to do the job or will develop one for 
you. Call your local Monogram representative or 
write for catalog and complete information. 


Gta 0 F 


wing ie hand side grip certified heavy duty 


operated safety plunger seal enclosed spring wing nut 
safety safety clamp clamp safety clamp safety clamp safety clamp 


Zamac 
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MANUFACTURING COMPANY 


Higuera Street, Culver on na’, 


California 
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WHO'S WHERE 





In the Front Office 


David B. Thurston, former preliminary de 
sign engineer for propeller-driven planes at 
Grumman Aircraft Engineering Corp., be- 
came president of Colonial Aircraft Corp., 
Deer Park, N. Y. Herbert P. Lindblad re 
signed as project structural design engineer 
at Republic Aviation Corp. to join Colonial 
as vice president-chief engineer. 

Victor T. Koozin moved up in Century 
Engineers, Inc., Burbank, Calif., from di 
vision manager for aircraft structures design 
to vice president-contracts. 

G. K. Griffin resigned as vice president 
personnel of American Airlines. 

Philip B. Keller, onetime airframe fabri 
cating specialist for North American Avia 
tion, was appointed vice president-engineer 
ing of Stillman Rubber Co., Culver City, 
Calif. 

Martin Goland, associate engineering di 
rector at Midwest Research Institute in 
Kansas City and consultant for the aeronau 
tical research laboratory at Wright Air De« 
velopment Center, will become vice presi 
dent of Southwest Research Institute at San 
Antonio May 1. 

William Taylor is new assistant to the 
president of Detroit Bevel Gear Co., Detroit 
Mich 


Changes 


Edward Benham is new public relations 
manager at United Aircraft Corp.’s Pratt & 
Whitney Aircraft Division. He is being suc 
ceeded at UAC’s Sikorsky Aircraft Division 
by William Kilpatrick. 

Howard E. Roberts was promoted to gen 
eral manager of the American Helicopter 
Division of Fairchild Engine & Airplane 
Corp. at Manhattan Beach, Calif 

G. A. Fitzpatrick moved up in Lockheed 
Aircraft Corp. to assistant general manager 
of the California Division at Burbank 
Other changes: John A. White, assistant 
materiel director; H. A. Caldwell, manufac 
turing manager; Charles A. Wagner, pro 
duction manager; W. A. Pulver, chief man 
ufacturing engineer; Robert F. Hurt, chief 
tool engineer; W. G. Kibre, chief project 
planner, and R. W. Harker, manager of 
outside manufacturing 

Fernand J. Martens, former general man 
ager in North America for Sabena Belgian 
Airlines, was appointed director of opera 
tions and sales in Scandinavian countries 
Guillaume Van Antwerpen becomes acting 
general manager for Sabena in North Amer 
ica. 

John H. Kinkade, former member of the 
helicopter panel of IATA’s Technical Com 
mittee and onetime engineering and tech 
nical director for Philippine Air Lines, 
joined Lockheed Aircraft Service’s Planning 
Division, Burbank. 


Honors and Elections 


Dr. Theodore Von Karman received 
USAF’s Exceptional Service Award for “con 
tributions to the achievement of the ad 
vanced weapons systems” while chairman of 
the Scientific Advisory Board. 
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INDUSTRY OBSERVER 


> Lockheed’s X-7 flying test bed and the Marquardt 20 in. supersonic ramjet 
have performed so well together that Lockheed is now using the X-7 for 
further missile development. Marquardt ramjets power the Boeing Bomarc 
anti-aircraft missile and are earmarked for the North American Navaho 
intercontinental bombardment missile. X-7 now uses a recovery system 
combining a parachute for descent with a nose spear to engage th 
ground without damage to the airframe. 


> Convair XB-58 Hustler supersonic delta wing bomber uses stainless steel 
honeycomb construction in about 15% of its outer surface including rear 
of engine pods, pod struts, some underwing areas and ailerons. Companies 
that may figure in development of this all-metal honeycomb structure 
include Ryan, Rohr, Goodyear, Solar and Twigg Industries Inc. 


> Rolls-Royce Ltd. will give its RB-109 the first test stand run as a complet« 
engine during April. The 4,000 eshp. RB-109 will be flight tested in an 
Avro Ashton turbojet-powered flying test bed. Rolls is now flight testing 
the Conway by-pass turbofan engine in an Ashton rig. Westinghouse is 
considering U.S. manufacture of the RB-109 if a military and commercial 
market develops 


> Orenda Engines Ltd. of Canada has its PS-113 Super Orenda running on 
the test stand. It is aimed at a power-weight ratio of 6 to 1 and incorpo- 
rates considerable amount of titanium alloys. Basic engine power will be 
boosted from about 18,000 Ib. static thrust to 25,000 Ib. thrust by a 
Marquardt lightweight afterburner developed specially for the Super Orenda. 
The engine is being developed for Avro’s C-105 Mach 2 delta interceptor 
but early versions of the fighter will be powered. by Pratt & Whitney J57s. 


P Allison has logged more than 7,000 hr. of test stand running on its 
['56 turboprop including 13 standard USAF 150-hr. qualification runs on 
production type engines. One 156 successfully completed four 150-hr. rans 
I'56 flight testing is being done with installation in nose of a B-17. Engine 
has operated successfully at altitudes up to 35,000 ft. The twin power 
sectioned T40 turboprop has passed the 1,000 hr. mark in flight time logged 
in five Convair R3Y ‘Tradewind seaplanes 


> Convair F-102 delta all-weather interceptor will have an extremely long 
ferry range utilizing missile-bay fuel tanks and extra tanks in space just aft 
of cockpit. 


> Navy’s Talos supersonic anti-aircraft missile built by Bendix at Mishawaka, 
Ind., is powered by a ramjet engine manufactured by McDonnell Aircraft 
Corp 


> Lockheed Aircraft’s first production model of the C-130 turboprop trans- 
port, which rolled off the line at Marietta, Ga., last month, made its initial 
test flight last week, a month ahead of schedule. 


> United Air Lines has placed a $2.5-million order with Radio Corp. of 
America for airborne C-band storm-warning radar, following hot competi 
tion with Bendix Radio which earlier was named the winner in a prema 
ture news release, later called back. UAL becomes first U.S. airline to 
order radar for fleetwide use, at an estimated cost of $4 million including 
installation. Initial installation will go into UAL Convairs, starting in 


May. 


> Production of the CF-100 all-weather jet fighter will be cut in half at 
Avro Aircraft Ltd., Toronto, following a second lay-off of 1,000 workers. 
The cutbacks in production are intended to regulate the flow of aircraft 
and maintain even employment until the new C-105 jet fighter goes into 
production. The lay-off is effective in June and the production cut-back 
will occur in September. This will stretch out production of the CF-100 
until 1958, when it is expected the C-105 will be in production. Proto- 
type of C-105 is now being built at the snburban Toronto plant. Of the 
1100 men laid off in January about a third have been rehired on the 
C-105 development contract. 











TITANIUM netps sist the 0-130 nicher 


and faster...with heavier payloads 


Titanium is an essential material for high-per- 
formance aircraft. On the new Lockheed de- 
signed Air Force C-130 turbo-prop medium 
combat transport, titanium’s high strength- 
weight ratio . . . exceptional resistance to cor- 
rosion .. . and freedom from stress corrosion 
cracking, play a vital role. 

Lockheed uses REM-CRU A-55 and A-70 
extensively in the C-130’s power plant enclo- 
sures—fire walls, shrouds, ribs, longerons, and 


skins—where outstanding properties are needed 
at elevated temperatures. 

REM-CRU, pioneer in titanium alloys for ad- 
vanced aircraft applications, has substantially 
expanded its facilities. Now you can be sure 
of the availability of the REM-CRU titanium 
grades, sizes and shapes to meet your needs. 
And for help with application or fabrication 
problems, REM-CRU’s engineering staff is al- 
ways at your service. 

To keep abreast of the latest developments on this vital 


metal, write to Dept. A5 for the Rem-Cru Review — a 
free periodical presenting the latest technical data on 


REM-cRUYW 
TITAN FU IM Csaren-crv Tivanium, Inc., MIDLAND, PENNSYLVANIA 
10 


titanium alloys. 











Mail Rate Plan 


Domestic trunkline mail rates been fixed in a 
new multi-rate formula plan agreed upon by the airline 
and the Post Office Department which 1s 
save the Post Office more than $5,300,000 a vear. The 
agreement was reached after long negotiations, and after 
hearings had been started by the Civil Aeronautics 
Board. 

rhe plan is similar to one proposed by CAB last 
September designed to save $3,250,000 a year. It is 
based on a rate plan which splits mail pay on an 80-20 
basis between line haul and terminal charges. Last 
the airlines got $33,000,000 in service mail pay basec 
rates ranging from 45 to 75 cents a ton-mile. Under the 
new rate, pay for the same period will be $27,700,000 
at a rate that averages 38.56 cents a ton-mile 

The trunkline rate has been open for more than a 
vear, and the new rate will be retroactive to that date 
This will mean a sizeable amount will be due the Post 
Office from the carriers, since they have been paid unde 
the higher rate. Rebates will amount to a substantial 
percentage of the $5,300,000 to be saved 

Hardest hit by the plan will be the Big Four (Ameri 
can, Eastern, United and Trans World) whose mail 
pay will drop 18% because of their long haul routes. Pay 
will drop for all carriers but Northeast Airlines, which 
will get a slight increase. 


Fiat for NATO Fighter? 


Latest rumor on the NATO lightweight fighter com 
petition is that Italy’s Fiat factory at Turin will get 
contract for test quality of aircraft, but Pentagon spokes 
men insist the decision is not final, that there still are 
unsettled issues. Paris report says USAF, which has 
controlling voice because purchase will be financed by 
American money through offshore procurement program, 
is firm in its opposition to Fiat deal. USAF takes this 
position despite the fact that the Fiat entry is strongly 
supported by Gen. Lauris Norstadt, Air Deputy, Supreme 
Allied Commander, Europe. 


ARDC: Round Two 


Watch for hot protests from Maryland’s congressional 
delegation over USAF decision to move Air Research 
and Development Command headquarters from Balti 
more to Dayton. So far, neither the congressmen nor the 
press have been able to uncover Secretary of Air Force 
Harold E. Talbott’s reasons for the shift (AW Mar. 21, 
p. 13). In letters to congressmen, Secretary Talbott says 
the move will be made in 1956, that it is for reasons of 
economy and that the decision was made after “‘an inde 
pendent study and review by a firm of industrial engi 
neers.” 

Maryland congressmen suspect reason is largely politi 
cal, possibly linked to the struggle between ARDC and 
Air Materiel Command for controls with move designed 
to bring the Baltimore operation closer to the procure 
ment center. Senators and representatives will enter 
debate over authorization of funds for the shift to Day 
ton armed with a four-vear-old report of a committec 
headed by Lt. Gen. James H. Doolittle. ‘This document 
lists the reasons why Baltimore is a good site, and is 
signed by scientists Carl Overhage, Mervin J. Kelly, Louis 
N. Ridenour and A. E. Lombard, Jr., in addition to 
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ATA Search Continues 


Assn.’ to Earl D 
Johnson is 


30 to join 


l ransport earch for 
Johnson 
no sect to lea the $42,500 
General Dynamics as vice president 
with the ATA 
selected but after four months of waiting Johnson can 
1ho longe! delay his move 

Difficulty of ATA’s board in locating the nght man 
for the top executive post is two-fold: lack of unanimity 
on any one prospect and setting their sights too high. 
It was three thev agreed on Johnson. He 
turned down a contract and men of his caliber who are 
now being approached also refuse a long term contract 
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Praise for Talbott 


(he most enthusiastic praise from Senate appropria 
tions committeemen went to Secretary of Air Force Har 
old ‘Talbott—out of the top echelon of defense officials 
ind officers participating in briefing sessions before the 
group (see p. 14). Praise came from Sen. Margaret 
Chase Smith, who thought Talbott was “‘a very human 
person,” and from Sen. John Stennis who remarked on 
“the splendid job” he has done as USAF head. 

Although there have been initial differences of opinion 
between USAF’s military and civilian commands, Talbott 
told the committee that “there has never been a time 
when we (Talbott and USAF Chief of Staff Gen. Nathan 
['wining) did not agree on procedure when the smoke 
cleared away.” 


New NACA Facility: Where? 


Chere are some indications that the $4.8 million facil- 
ity for testing the effects of radiation on aircraft mate- 
rials and components may become entangled in a tug-of- 
war as to where it is to be located. 

NACA wants it situated near the Lewis Flight Pro- 
pulsion Laboratory in Cleveland, Ohio, to eliminate the 
housekeeping apparatus of a station. A consulting 
firm is now making a survey of possible sites in the area. 

But Idaho’s Sen. Herman Welker objects that Cleve- 
land is a key strategic target and that the project should 
be situated in a non-strategic area—such as a site in Idaho. 


MATS Report Response 


Hoover Commission’s report on the Military Air Trans 
port Service was enthusiastically received by both the 
domestic and international scheduled airlines (AW Apr 
4, p. 14). Industry reaction was centered on the recom 
mendation that the make greater use of 
available commercial ait he emphasis is to 
eliminate government competition with private enterprise 
by assigning commercial-type air trafhe for the military 
establishment to the commercial airlines and restricting 
MATS’ operations in that category. 
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Defense Compromises in Tacan Dispute 


Secret agreement with Commerce Dept. to head off 
Congress’ investigations may set off new inquests 


By Preble Staver 


A secret compromise agreement be- 
tween Department of Defense and De- 
partment of Commerce, AvIATION 
Week has learned, may upset two 
months of congressional efforts to re- 
solve the civil-military differences over 
a common system of air navigation 
(AW Apr. 4, p. 13). 

The dispute was raised by the Air 
Navigation and Development Board's 
recommendation in favor of the mili- 
tary’s Tacan over civil VOR/DME for 
the common air navigation system. 

The military, which had made a 
strong case for its position on Tacan, 
suddenly decided to back down. The 
action seemingly would satisfy Tacan’s 
opponents, but probably will create a 
more explosive situation. It would pro- 
vide for side-by-side continuance of 
two expensive and conflicting systems, 
putting off the decision on a single sys- 
tem for another five years. Congress is 
determined to settle the issue now. 

The Defense Department’s goal is to 
head off a joint congressional investiga- 
tion of Tacan. The action will probably 
result in a full-scale investigation. 
> Congressional Study—Congress has 
under way two investigations aimed at 
producing a final decision through its 
fund appropriating powers. Reaction of 
Congress to additional confusion isn’t 
certain, but there is no question that 
Congress does not intend to continue 
financing two systems. 

The ANDB decision gave the legisla- 
tors a starting point for the first time 
in five years. Once the matter was 
brought into the open, the legislative 
committees closely studied the Tacan- 
VOR/DME dispute. 

Failure of the executive branch to 
consult the legislative and appropria- 
tions committees at this time may be 
disastrous. At least one group, the 
transportation subcommittee of the 
House Commerce Committee, is near 
a decision after an exhaustive study of 
the matter. 
> Compromise Program—Apparently ig- 
norant of the nearness of a congres- 
sional solution, the military began a 
series of maneuvers designed to produce 
a compromise and escape further in- 
vestigation. A five-point program to 
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modify the ANDB position was evolved: 
* Continue the operation of civil DME 
until June 30, 1960, implementing the 
ground installation of DME to such 
limited degree as this period of opera- 
tion would justify. 

e Limit DME to fewer than the full 
channel complement, if this is found to 
be feasible. 

e Permit purchasers of airborne DME 
equipment to write off the cost within 
five years and seek legislation to this 
effect if necessary. 

e Obtain backing of interested govern- 
ment agencies for this modified program 
and work in good faith toward the im- 
plementation of the common system 
along these lines at the earliest date 
consistent with resolution of present 
uncertainties, completion of the devel- 





Another Study 


Radio Technical Commission for Aero- 
nautics has formed Special Committee 73 
to study “channeling” requirements 
for short distance navigation aid sys- 
tems, the latest group to become in- 
volved in the common system contro- 
versy. 

Problem is one of conflict in the as- 
signed frequency spectrum. Number of 
channels needed for Tacan has not been 
determined because the operational re- 
quirements are not fully known. At 
present there are only some 47 clear, 
non-interfering channels for Tacan. It 
is not possible for both DME and Tacan 
to be fully implemented because of lack 
of channel space. 

The industry-government group is 
composed of 17 members and will con- 
centrate on the suitability of Tacan to 
provide sufficient channels. 

The group has not held its first meet- 
ing. The delay has been attributed to 
obtaining necessary security clearances for 
each member. Chairman of SC-73 is 
Ellery E. Estes, Civil Aeronautics Ad- 
ministration frequency expert, with other 
members drawn from Air Transport Assn., 
Army, Navy, Air Force, Airborne Instru- 
ments Laboratory, National Aeronautical 
Radio Corp., Federal Telephone and 
Radio, Hazeltine-Bendix, and Stromberg- 
Carlson. 

















opment of the equipment, and availa- 
bility of equipment for common system 
use. 

e As a corollary to the third point, 
DME operations will be discontinued 
June 30, 1960, if required by standard- 
ization of Tacan. All purchasers of 
DME equipment should be on notice of 
the likelihood of this action. 

This proposal makes no change in the 
decision to proceed with full develop- 
ment of Tacan for eventual adoption 
as the common system but would ex- 
tend the “experimental” period for 
DME by five years. 

Actions by Congress and Air Coor- 
dinating Committee due this week on 
the controversy are: 

e House appropriations subcommittee 
starts hearings on the Civil Aeronautics 
Administration’s budget for fiscal 1956, 
which includes a program for 55 addi- 
tional DME ground stations. 

e House commerce subcommittee _ is 
scheduled to hear Max Karant, assist- 
ant general manager of the Aircraft 
Owners and Pilots Assn. Karant has 
supported continuance of civil DME. 
e Air Coordinating Committee will re- 
ceive a report from its Navigation Panel, 
which was instructed to review the 
ANDB recommendations and approve 
them or in event of disapproval to sug- 
gest alternatives. 


Military Plane Fund 
Balance $8.8 Billion 


With new orders totalling only $3.7 
billion during the first eight months of 
fiscal 1955, Air Force and Navy had an 
unobligated balance Mar. 1 for aircraft 
and related procurement of more than 
$8.8 billion. 

USAF obligated $3.1 billion during 
the eight-month period; the Navy, $623 
million. The unobligated balance, as of 
Mar. 1, was divided: USAF, $6.4 bil- 
lion; Navy, $2.4 billion. 

The unexpended balance of funds for 
aircraft and related procurement of the 
two services on that date was $21.2 
billion: USAF, $14.1 billion; Navy, 
$7.1 billion. 

Expenditures of $5.8 billion during 
the first eight months of Fiscal 1955 
was slightly less than the $6 billion 
expended for the same Fiscal 1954 
period. The $200 million difference 
was due to reduced spending by the 
Navy. 
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Red China Gets Jet Fuel 


(McGraw-Hill World News 


Hong Kong—Communist China is getting kerosene fuel for its Russian-built MiG 
jet fighters through the black market and tanker shipments from Soviet satellites. 

Authorities here report buyers from Red China are purchasing black-market kerosene 
at prices ranging from 10% to 15% more than the regular United States cost of 


The Hong Kong Standard says the Polish tanker Karpaty recently unloaded a cargo 
of about 10,000 tons of jet fuel and petroleam—enough for more than 
sorties against Taiwan—at Whampoa Harbor near Canton. 

Four Communist tankers formerly were running regularly from Constanza, Rou 
mania, to Lap Sap Mei and Whampoa Harbor, the newspaper says. 
tankers were seized by Nationalist China last year. 

According to a United Press report from Taipei, the China News claims an 
unidentified Polish tanker landed 8,000 tons of jet fuel at Whampoa Mar. 25. 


3,200 MiG 


Iwo of the 








Evaluation Proves Tacan Accuracy, 


ANDB Chief Tells Avionics Group 


By William Coughlin 


Los Angeles—Engineering changes in 
Tacan, the military short-range naviga 
tion system, have shown it will fulfill 
its early promise, according to Col. J 
Francis ‘Taylor, Jr., director of the Air 
Navigation Development Board. Col. 
Taylor told the meeting of the Radio 
Technical Commission for Aeronautics 
here that the evaluation tests were made 
at Caldwell and Nutley, N. J. 

Taylor defined ‘Tacan as being slightly 
less accurate in distance than the com- 
mon system DME and considerably 
more accurate in bearing than VOR. 
Part of the increased accuracy of the 
bearing system is inherent in the equip- 
ment and part because Tacan can be lo- 
cated so as to be free from site effects. 
> Easy Comparison—lThe engineering 
evaluation at Caldwell used modified 
URN-3 ground and ARN-21 airborne 
equipment. The Caldwell site is in the 
immediate vicinity of a commissioned 
VOR facility, making it possible to 
compare Tacan error data with similar 
data taken on the VOR. 

Taylor summarized the small-radius 

orbit data as follows: 
¢ The average Tacan error data showed 
a spread that varied from 0.6 deg. to 
1.4 deg. for elevation angles from 3.1 
deg. to 6.8 deg. Corresponding VOR 
data for the lower part of this elevation 
angle range showed a spread of from 
3.4 deg. to 4.4 deg. 
* No serious scalloping was observed at 
any elevation angle with the ‘lacan 
equipment. The average random vari 
ation spread of indicated bearing was 
about 0.4-deg. The maximum vari- 
ation showed a spread of about 1.5 deg. 
Corresponding VOR data showed scal- 
loping spreads of from about 3 deg. to 
over 7 deg. 
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Large-radius orbit data for the Cald 
well ‘Tacan equipment showed an in 
crease In the error spread ove! that of 
the small-radius orbits, Taylor said. He 
attributed increased spread, in part, to 
decreased signal level and to increased 
crror in determining actual bearing 

An aggregate error spread of 2.4 deg 
was observed on the 17-mi. orbit and 
1.6 deg. on the 26-mi. orbit. The cor 
responding large-radius orbit data for 
the Caldwell VOR equipment showed 
an aggregate error spread of 3.5 deg. to 
5.1 deg., Taylor reported. 

He said Tacan is less critical in its 
requirements for siting than is VOR 
l'aylor said bearing accuracy in the pres 
ence of reflecting objects appears to be 
less critical, the height of the antenna 
for ground equipment is less critical, 
and the over-water performance of 
ground equipment is less critical 

aylor also reported 
e Prior to any widespread use of ‘Tacan, 
i study should be made to assure that 
it can provide the total number of 
interference-free channels required for 
common system operations. 
e VOR, for technical 
cannot provide satisfactory service when 
installed on Navy carriers 
e VOR/DME does not military 
needs for equipment which can be 
easily sited in military theaters of 
operation 
> Declassification Soon—Declassification 
of the disputed military Tacan naviga 
tional system will take place very soon, 
Col. Tavlor said 

“Action is proceeding at a reasonably 
rapid rate and although details cannot 
yet be announced, I am entitled to say 
that there is apparently nothing in the 
way of declassification except the com 
plexity of the procedure itself,” he said. 

“We hope an early announcement 


basi reasons, 


meet 


can be made concerning the few engi- 
neering details which are still under 
wraps.” 


l'aylor emphasized that security sur- 


rounding development of Tacan was 
due entirely to military requirements. 
It was not, as someone has sug- 


sted, developed in secrecy because it 
VOR/DME,” 


competitive to the 
not realized 


“It was definitely 
beginning, as others have 
that it would be offered for 
common system use. 
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There was no thought in the mili 
tarv that I have been able to discover 
that I was aware of at that time 


through personal knowledge of Air 
Force plans, that Tacan would ever be 
considered for common system use. On 
the contrary, it was to be a ‘tactical 
ystem’ to be used in fleet operations 


in the case of the Air Force, in 
tactical situations which historically 
occurred outside the United States. 
Both Air Force and Navy had the idea 


that their flights within the limits of 
the United States would be conducted 
with common system equipment.” 
> Designed for Military—‘“The tactical 
tem was therefore developed in ac- 
cordance with the military's own spe- 
cial requirements in which the security 
aspect was vital,” he explained. 

Realization that the United States 
might be the battlefield in the next air 
war changed the military concept, 
l'avlor told the group. 

“It now became apparent, and this 
of the most significant events 
in Tacan’s history, that the tactical 
navigation requirement for the military 
longer restricted to overseas 
operations but involved the United 
States as well.” 

“The result of these two changes in 
concept,” ‘Taylor said, “was that the 
Air Navigation Development Board was 
advised by the military that ‘Tacan 
appeared to satisfy the SC-31 require- 
ment for an ultimate navigation aid to 
the common civil/military system and 
suggested it be put to this use. This 
offer was based again on the military 
realization that only one navigation 
system can exist and be operated in 
the United States and that it had to 
meet at least the minimum require 
ments of its most exacting users, the 
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New Rocket Test Site 

\crojet-General Corp. will operate a 
new rocket engine test facility to be built 
bv the Air Force at Fort Crowder, an 
Army base 25 mi from Joplin, Mo. 

Survey and site preparation already is 
under wav and construction of the plant 
will be started later this year. 

Selection of the Fort Crowder site 
eonforms to the policy of dispersing in- 
stallations of this type. 
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Twining Supports Army Program 
For Increased Military Airlift 


By Katherine Johnsen 


Army Chief of Staff Gen. Matthew 
Ridgway “shortly” will present to the 
Joint Chiefs of Staff a program to in- 
crease substantially the military airlift 
capability. 

This was disclosed by Air Force Chief 
of Staff Gen. Nathan Twining at brief- 
ing sessions of top Defense Department 
officers and officials before the Senate 
Appropriations Committee on the Fis- 
cal 1956 military budget. 

Indicating that an increase in planned 
airlift would have USAF support, which 
would mean majority support on JCS, 
Twining told senators that Air Force 
considered this mission very important 
and is ready to implement an expansion 
“as soon as we are given the green 
light.” 
> Airlift Pledge—Sen. John Stennis, who 
has voiced skepticism as to the adequacy 
of USAF airlift for Army ground troops, 
said: “A few weeks ago I was told the 
same thing—that the plan for an in- 
crease would be submitted shortly to 
the joint chiefs.” 

Meanwhile, in a speech on the Sen- 
ate floor, Sen. Stuart Symington, former 
Air Force secretary, declared that “‘if 
war should be forced upon us, this 
country, despite all its continuous boast- 
ing about its superior airpower, cannot 
as of today lift and properly support a 
single Army division. And this despite 
the fact that we have formally pledged 
our allies to support them on the 
ground as well as in the air.” 

Under the Eisenhower Administra- 
tion’s 137-wing program for the Air 
Force, the number of troop carrier 
wings was reduced by six from the 17 


planned under the Truman Administra- 
tion’s 143-wing program. 

> Intelligence Problem—Stipulating that 
there “is not nearly enough informa- 
tion” on military developments behind 
the Iron Curtain, although “everything 
humanly possible” is being done to 
improve intelligence, Twining high- 
lighted these points in his report to the 
Senate committee: 

e The new Russian Type 39 medium 
jet bombers which “have been openly 
displayed in numbers which indicate 
that they may be in quantity produc- 
tion, are comparable in size, design, and 
estimated performance to our own 
B-47s.” 

e The new Type 37 long-range Russian 
jet bomber, comparable in size to the 
B-52, “is aimed squarely in our direc- 
tion.” 

e “The Soviets are now producing large 
numbers of an improved fighter with 
better performance than the MiG-15,” 
he said. The MiG-15 is a first rate air- 
plane, Twining said, and the superior 
skill and aggressiveness of U.S. pilots 
were the main reasons for our margin 
of air victories in Korean operations. 

e Russian contributions to an airpower 
build-up of Red China, including many 
jet aircraft, is particularly significant in 
the light of the present Far East ten- 
sion. 

“A potentially greater danger,” Twin- 
ing added, “is their expanding system 
of air bases. This increased base system 
gives the Communists the ability to 
move in aircraft rapidly from the Soviet 
Union. We cannot ignore their capabil- 
ity to double or triple their air strength 
in the Far East overnight.” 

e USAF is placing the very highest pri- 








Funds Outlook: USAF Stable, Navy Up 


Air Force’s requests for funds to finance new aircraft and related procurement will 
remain stable at the present level, but Navy’s requests will increase sharply, accord- 
ing to testimony before Senate Appropriations Committee. 

Secretary of Air Force Harold Talbott said: “it appears that the USAF requirements 
to maintain a modern, up-to-date air force will remain stable at the $6.1 billion 
figure requested for Fiscal 1956.” New money appropriated for Fiscal 1955 totalled 
only $2.7 billion, but there was an unobligated carry-over from previous appropria- 
tions of more than $4.6 billion available. 
stage for the long pull has been achieved “the best manufacturers, those who do 
the job cheapest are the ones who are going to get the business.” 

Secretary of Navy Charles Thomas said: “Beginning in Fiscal 1957, greatly increased 
obligating authority will be required in order to insure that we receive in the future 
the aircraft necessary to keep our Navy and Marine Corps aviation units modern.” 
The $750 million asked by the Navy for new aircraft and related procurement for 
Fiscal 1956 compares with $1.9 billion for Fiscal 1955. It will provide for delivery of 
1,600 aircraft, starting in calendar 1957. During calendar 1955 plane deliveries will 
average 200 a month, or an annual rate of 2,400. The Navy considers this rate 
required to support its present force-level. 


Talbott said that now that the level-off 
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ority on development of an interconti- 
nental ballistic missile as the best de- 
fense against such a weapon.’ We know 
the Soviets are at work on an interconti- 
nental ballistic missile,” Twining de- 
clared. “We must assume their goal 
with this weapon is sufficient range to 
destroy targets in the U. S. Ballistic 
missiles with intercontinental ranges 
present a defense problem more difficult 
than any ever faced in history. They will 
fly at speeds above 10,000 mph. They 
can be launched from widely dispersed, 
isolated, well-hidden firing sites. They 
would be difficult to find and destroy.” 
e USAF is making good progress in 
development of intercontinental ballistic 
missile Atlas. “It will be powered by 
rocket motors and develop speeds of 
several thousands miles per hour,” 
Twining reported. 

@ Observing that aerial refueling is only 
a partial answer to real endurance in 
the air, Twining reported “good prog- 
ress toward our goal of unlimited range 
—the nuclear-powered airplane.” 


Air Defense 


e USAF will begin to equip interceptor 
squadrons with its first air-to-air missile, 
the Falcon, in the near future (AW 
Mar. 21, p. 10). 

e USAF’s surface-to-air missile, the 
Bomarc, designed to increase the inter- 
cept and destruction range beyond the 
capability of the Army’s Nike, is now 
undergoing test and “we are pleased 
with the results so far,” Twining said. 

e Conversion of medium bomber units 
from B-29s and B-50s to jet B-47s will 
be completed by early 1956. This vear 
USAF will begin to replace B-36s with 
B-52s in heavy bomber units. 

> Retaliation—Chairman of the Joint 
Chiefs of Staff Adm. Arthur Radford 
gave full backing to the administration's 
defense policy of giving “priority in all 
planning to our offensive capabilities 
with emphasis on our capacity to guar- 
antee instant and overwhelming coun- 
ter-offensive blows to any enemy who 
might attack us.” 


Challenge 


Sen. Symington, a leading advocate 
of the atomic-retaliation concept when 
he served as Secretary of the Air Force, 
challenged Radford’s position in a floor 
speech. He said: “That position was 
logical during the past decade, when 
we had a monopoly on such weapons— 
but that monopoly is now over. Unless 
we reverse this trend on relying pre- 
dominantly on nuclear weapons, we will 
create a military force capable of defend- 
ing the free world in no other type war 
but nuclear war . . . if the Communist 
armies start to move, say in the Middle 
East, or in Asia, what do we do? Do 
we start a nuclear war? . . . In reducing 
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steadily our ability to fight on the 
ground . . . we may well be committing 
ourselves to a path from which there 
can be no turning back—world devasta 
tion resulting from the use of the hydro 
gen bomb.” 

Observing that U. S. security is in- 
extricably bound with that of other 
nations, Radford maintained that these 
countries “can most efficiently provide 
in their own and adjacent countries the 
bulk of the defensive ground forces and 
local naval air power.” The most effec- 
tive contribution the U. S. can make to 
mutual security, he said, consists of 
complex technical weapons and equip- 
ment, modern air and naval power, and 
highly mobile offensive combat founda- 
tions. 

He observed that “‘we have reached 
a state where atomic weapons are now 
conventional and their use is being 
fully integrated into our strategy and 
tactics.” 

Chief of Naval Operations Adm. 
Robert Carney reported that, in addi 
tion to a new Forrestal-class carrier, the 
Navy’s Fiscal 1956 shipbuilding pro 
gram also includes: construction of one 
conventional-powered submarine and 
three frigates with guided missile capa 
bilities; installation of angled decks on 
six carriers to gain improved perform 
ance from jet aircraft; conversion of one 
light cruiser and one destroyer to give 
them guided missile capabilities; con- 
version of 12 escort vessels and four 
Liberty hull cargo vessels into radar 
picket ships in support of continental 
defense. 


AEC Easing Industry 
Access to Atomic Data 


Recognition of industry’s growing 
interest in possible applications of 
atomic energy has resulted in liberaliza- 
tion of Atomic Energy Commission 
controls over information on the sub- 
ject. 

It now is possible to get what 
amounts to a library card, granting ac- 
cess to restricted data that would be 
useful in peaceful applications of the 
new sources of power. Formal title of 
the permit, granted on a “reasonable 
need-to-know basis,” is “access agrec- 
ment.” 

Policy changes, disclosed by Charles 
G. Manly, acting chief of the Indus 
trial Liaison Branch of AEC’s Reactor 
Development Commission: 

e Pure commercial interest is sufficient 
“need-to-know” as long as there is 
reason to believe there is ability to use 
the information. 

e AEC now realizes that service indus 
tries, such as research, finance and in- 
surance organizations and trade asso- 
ciations, may need access to restricted 
data. 
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T2V Uses Boundary Layer Control 


Burbank, Calif.—Lockheed Arrcraft 
Corp. took the wraps off its new two 
place T2V-1 jet trainer last week re 
vealing that a boundary layer control 


system wall be standard equipment. Che 


Navy aircraft now is going into pro 
duction at the California Division. 
The T2V-1 will be the first two 


place jet trainer assigned to pilot train 
ing aboard aircraft carriers. It is an 
up-to-date version of the T'V-2 (USAI 
1-33). 
> Boundary Layer Tests—Installation of 
boundary layer control on the T2V-1l 
follows tests of a similar system on a 
Grumman F9F4 Panther jet fighter 
The F9F-4 test vehicle first flew with 
boundary layer control some two years 
ago. It was designed by Bureau of 
Aeronautics, Allison Division of Gen 
eral Motors Corp. and Grumman Ait 
craft Engineering Corp 

Test pilots A. W. Levier and Ray 
Crandall now are testing the T2V-1 
prototype at Lockheed’s Palmdale facil 
ity. 
> Greater Lift—Purpose of the boundary 
layer system is to improve wing efh- 
ciency and provide greater lift. Com- 
pressed air from the T2V-1’s Allison 
J33 engine is diverted into a tube in 
side the trailing edge of the wing. It 
then is blown at high speed over the 
wing flap and aileron. 

By forcing the boundary laver flow 
over the wing to hug the skin surface 
more closely, the effect increases lift 
and delays stall—making possible re- 
duced landing speeds and shorter take 
off runs necessary for carrier operation 

Lockheed reports that landing speed 
of the 600-mph. T2V-1 is 97-mph 
> Engine, Airframe—Provisions are 
made for both Allison’s J33-A-22 jet en 
gine with 6,100-Ib. thrust and the Pratt 


- > 


250° Ib. 
will be 


& Whitney J48-P-S with 
thrust Production T2V-ls 
powered by the Allison engine 

rhe aircraft is equipped with lead 
ing-edge slats that move over a 17-deg. 
ar Horizontal stabilizer has been 
raised 20 in. and increased 12 in. in 
span for maximum spin control. 

'2V-1 landing gear can absorb four 
times more energy on takeoffs and 
landings than previous gear on Lock- 
heed trainers, the company reports. 
Nose landing gear can be lengthened 
hydraulically while in the down position 
to raise the nose for faster climbs on 
( itapult takeoffs. 
>» Navaids Cockpit—Navigational equip- 
ment in the T2V-1 includes radio and 
ADF installations, glide path recciver 
and VOR-localizer attitude gyro, a com- 
bination gyro compass and homing de- 
vice, 

Cockpit safety features include an 
“inside windscreen” made of two 
sheets of laminated aluminum anchored 
with steel coils. If the canopy is jet- 
tisoned, the screen pops up automati- 
cally as wind-blast protection. 

Rear seat of the T2V-1 is 6 in. higher 
than the front seat to improve visibility. 
Two-in-one instruments have been 
used on the instrument panel so that 
the pilot, by flipping switches, can use 
one gage to read several navigational 
devices. 
> Range, Dimensions—The aircraft is 
equipped with 230-gal. tiptanks that are 
nonjettisonable. Provision is made for 
rapid inflight fuel dumping, however. 

Approximate dimensions of the 
r2V-1: length, 38 ft.; height, 13 ft.; 
wing span (including tiptanks), 42 ft. 
Gross takeoff weight is approximately 
16,400 Ib., and total fuel capacity 760 
gal. Range is approximately 900 mi. 
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Bell Aircraft Reports Record Net Profit 


Annual reports for 1954 continue to 
reflect general prosperity in the aircraft 
industry. Latest figures are provided by 
Bell Aircraft Corp., Piasecki Helicopter 
Corp., and Borg-Warner Corp. 


Highest earnings in the company’s 
history are reported for 1954 by Bell 
Aircraft Corp., Buffalo, N. Y. Net in- 
come after taxes was $6,404,243, an 
increase of 84.8% over the 1953 net 
income of $3,465,423. 

Sales volume was fourth largest in the 
Bell record, $185,646,114, compared 
with $145,967,100 in 1953. -Increased 
sales, reduced taxes and budget controls 
were credited for the earning increase. 

During 1954, stockholders’ equity in- 
creased from $22,870,002 to $34,398.- 
302 and working capital from $11,160,- 
096 to $19,500,786. Stockholders were 
paid $3,233,249 in dividends. 

Highlights from the report: 

e ‘I'wo new subsidiaries were added dur 
ing the year: American Wheelabrator 
& Equipment Corp., Mishawaka, Ind., 
and Hydraulic Research & Manufactur 
ing Co., Burbank, Calif. 

e Diversification was widened and pres- 
ident Lawrence D. Bell anticipates fur- 
ther “realignment of emphasis” as _re- 
quired by the national defense program. 
e The Bell VTOL, jet-propelled ver- 
tically-rising airplane, can “turn in al- 
most the width of its wing span.” 


Piasecki 


Piasecki Helicopter Corp., Morton, 
Pa., reports 1954 net earnings of $1,- 
360,241. This was only slightly lower 
than 1953 earnings of $1,410,345, de- 
spite the fact that sales dropped sharply 
from $86,726,430 in 1953 to $48,745.- 
708 last year. Earnings per share were 
off from $3.75 to $3.24. 

The company’s annual report implied 
that the lower sales were due to tech- 
nical difficulties that forced a slowdown 
in helicopter production and said that 
the problem has been largely sur- 
mounted. This was borne out last week 
in an announcement that the Air Force 
has authorized resumption of normal 
production of the H-21 Work Horse. 
Laid-off employes are being recalled. 

Backlog at the end of the year was 
$100 million, compared with $130 mil- 
lion at the end of 1953. But the com- 
pany last week said it had a new H-21 
contract for helicopters and spare parts 
with a value of about $36 million. At 
year’s end Piasecki’s contracts were 
85% fixed-price incentive agreements. 

Other highlights: 

Piasecki’s net worth, working capital 
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and general financial strength improved. 
Stockholder’s equity increased 35% 
from $4,090,228 in 1953 to $5,541,353 
for 1954. Working capital of $4,056,- 
000 an increase of $1,029,000. 

@ Deliveries of the HUP-type helicopter 
have been completed and a high-pow- 
ered version is under development for 


the Navy. Total sales to Army, Navy 
and foreign countries were 339 aircraft. 
e The YH-16B is “programmed for pro- 
duction.” This is a 40-passenger heli- 
copter that will result from replacement 
of the reciprocating engines in the 
YH-16—now in flight test—by Allison 
T56 shaft turbine engines. The devel- 

















ARMY XV-3 convertiplane makes transition as its tilting rotors complete 90-degree arc. 




















BELL VTOL converts from vertical to horizontal flight with rotating turbojet engines. 
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opment will be carried out under an 
Army contract. 

e Commercial deliveries of the 
Work Horse are expected in 1956. 


H-21 


Borg-Warner 


Borg-Warner Corp., Chicago, IIl., 
manufacturers of aircraft components, 
reported sales of $380,317,341 in 1954, 
down from $407,379,000 in 1953. Net 
earnings, however, increased from $23, 
978,000 to $24,460,075. 

Sales of defense products accounted 
for 16.5% of the total sales volume in 
1954. Items produced by Borg-Warner 
divisions include pumps for aircraft, 
power controls, airframe sections, and 
other components. In all, 9.09% of the 
sales were in aviation, a reduction from 
the 10.25% figure of 1953. 


CAA Forms Aviation 
Safety Study Group 

A four-man committee has _ been 
formed by Civil Aeronautics Adminis 
tration to study safety responsibilitics 
of industry and CAA’s Office of Avia 
tion Safety. 

The special group will submit a report 
by May 1 to A. S. Koch, director of 
CAA’s Office of Aviation Safety, out 
lining concrete proposals on: 

@ OAS activities for which the primary 
responsibility should be transferred to 
industry or private parties, including 
some now handled by delegation. 

@ OAS activities which should be dele- 
gated. 

e OAS activities that should be climi- 
nated or substantially reduced. 

e Basic changes in the direction, man 
agement, approach and manner of exe 
cution of OAS activities which would 
improve efficiency and economy. 

These proposals will be used as a 
basis for a joint industry-government 
planning meeting sometime after July 
1. The joint meeting hinges on Con 
gressional approval of a budget request 
of $40,000 to finance the project. 

Hearings are scheduled to start next 
week on the appropriation request. 
> Industry Suggestion—Koch has ad 
vised industry associations of the forma 
tion of the committee and suggested 
that they might find it advisable to 
secure similar preliminary opinions. 

Members of the CAA committee arc 
chairman, W. H. Weeks, chief, Air 
craft Engineering Division; E. B. Frank 
lin, chief, Air Carrier Safety Division; 
E. W. Hudlow, chief, General Safety 
Division; W. R. Stovall, chief, Medical 
Division. 

Idea for the project came from Presi- 
dent Eisenhower's Jan. 17 budget mes- 
sage calling for a substantial reduction 
in the federal government’s safety pro- 
motion and enforcement activities. 
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AMC Responsible for Management 
Methods in Weapons Manufacture 


Growing importance of new materi 
als, fabricating techniques 


ind complex 
weapon systems components 1s recog 
nized in a new Air Force Procurement 
giving Air Materiel (¢ 
mand direct responsibility and 
Ove! methods proj 
Manufacturing methods projects 1 
where produ c 
component 


st of 
introduction of a 


regulation 
manutacturing 


sult from a situation 
ability of an aircraft o1 
can be improved in the 
wher 


intere¢ 
cconomy OI 
new material or technique requires that 
the manufacturing method be worked 
out in advance of production 

> Problems—USAF interest in the sub 
iect has been growing as we ipon systems 
becom¢ iddition 


, 
more mm plex In 


new thermal problems, the emphasis 
m miniaturizati 


idhesives 
ntributing 


( lopme nt of 


11 
Bi ) TY) 
| i¢ 


1 
+} + » 
ld 


nent officers 
Impro\ ut th 
hour machine urs ult 


ement 
lng 
i trequenth 
tify studies to improve manufacturing 
methods. An example of this is the ca 
of a cast landing gear door which in 
its original design required 65 pieces of 
than 600 fasten 


is made of a single piec« 


iluminum and 
ers. It now 
of magnesium 
New USAF procurement regulation 
AFR 78-18 says manufacturing meth- 
ods projects can be started with these 
objectives 
e To insure quality-quantity production 
© To reduce unit production costs 
e To improve fabricating efficiency and 
techniques 
e To improve product reliability, par 
ticularly in the field 
In the past, much of the 


manufac 


more 


IONICS 
improve 
methods ha 
Force contracto1 
stimulated b 


general e 


ment in turing 
been provided by Air 
on their own initiative o1 
AMC’s 
Ther 
financed through special contracts 
USAF spokesmen said thev do not 
inticipate any imcrease in the 
f contracts for manufacturing method 
projects. Purpose of the reg ion 
they said, is to provide better 
centralizing it in 
limit on the 


interest in onom\ 


lw ivsS have been SOmeE pro\ 


num be 


control 
over the program br 
AMC and insure 
number of projects in work At the 
time, it was clear from their com 
and the text of the regulation 
that the program is becoming more im 
portant with the radical changes and 
complexity of modern weapons 

>» Who is Responsible—Jurisdiction of 
the Air Research and Development 


} propel 


Same 
ments 


and is recognized in the new 
gulation with the policy statement 
that ARDC’s recommendations must be 
flected in “production rehnement 

jects for electron component parts 


\ Mm 


nd new materials” under these circum 
ha 

e When production refinement is nec 
prior to the development of the 
material of 


wea pe mm” 


CSsa¥ry 

end item, or when the 
it has impact 
nd support systems 

e When specific requirements cannot be 


wide across 


developed 
However, AMC is given full respon 
sibility for seeing to it that policies 
nd criteria are being met and that 
the projects are “‘technically feasible.” 
Among other policies governing pro 
m development 
e Projects will be 


oved annually in 


reviewed and ap 


a group, not individ 
may 
is be 


funds 
risk 
nd what can be reasonably expected 
fa given group of manufacturers and 
there is little possibility of conflict with 
other industry efforts 
@ Once a method is proved and used 
by industry, further application will 
normal basis through supply 


e \I methods 


lufacturimg 


when the financial 


be on a 
mtracts 
e Priority will be given to projects with 
pecific deficiencies vital to the military. 
e Projects must avoid inhibiting or dis- 
couraging normal competition. Nor 
mally, proposals will be obtained from 
two or more contractors 
> Criteria for Approval—Among_ the 
that will be applied before a 
manufacturing project is ap- 
yroved ire 
elf an item is in the R&D stage it 
must be sufficiently advanced to assume 


fey 
CTld 


method 





QEA-BOAC Freight 


News 
Empire Air 
Airways 

their com- 
cargo this year 
n Svdney and London to 120 

1 month 

By the end of 1955, the 


nes expect to operate daily freighter 


McGraw-Hill Worl 


Melbourne—QOanta 
nd British 


hope to imecreasc 


C)ve TScas 


iT capacity 


two alr 
] 


in each direction 

Oantas purchased a special DC-4 
urfreighter in the United States, 
bringing the airline’s Skymaster fleet 
to six. Able to lift a 15,000-Ib. pay- 
load, the transport will be the first 
1ir cargo plane to operate from Aus 
tralia on overseas routes 














that procurement will follow. 

elf it is in the “grey” area between 
research and development and produc- 
tion, justification will be on lead time. 
e The item must be acceptable for 
USAF use if the project involves build- 
ing pilot machines for production. 

elf the project involves development 
of machine tools and tooling a respon- 
sible aircraft or aeronautical manufac- 
turer must be the prime contractor. 


CAB Seeks Economic 


Violation Penalties 


Civil Aeronautics Board is renewing 
its drive for legislation authorizing civil 
penalties for economic violations. Both 
the scheduled and non-scheduled _air- 
lines have successfully opposed such 
action in previous sessions of Congress. 

The industry is apprehensive that re- 
peated impositions of minor penalties 
would not only increase red-tape but 
also could build up to a major burden. 

Pointing out that criminal penalties 
provided in 1938 Civil Aeronautics Act 
are effective for “serious cases involving 
knowing and willful violations,” CAB 
Chairman Ross Rizley declared: 

“It is in acting upon the less serious 
but more numerous violations that the 
Board believes it could avail itself of the 
remedy of civil penalties in a construc- 
tive manner toward improving the en- 
forcement program.” 

He added that this would permit the 
Board ‘‘to attack violations speedily and 
avoid situations such as have existed in 
the past where offenders have been able 
to persist in violations during the time 
required to prosecute a formal proceed- 
ing or court action.” 


USAF Assignments 


Retirement this spring of Lt. Gen. 
Laurence C. Craigie, Commander of 
Allied Air Forces in Southern Europe, 
and new assignments for six other gen- 
eral officers were reported by USAF. 

Maj. Gen. Patrick W. Timberlake, 
Commander, Air Proving Ground Com- 
mand, will replace Gen. Craigie and 
Maj. Gen. Robert W. Burns, USAF 
Assistant Vice Chief of Staff, succeeds 
Gen. Timberlake at APGC. 

Maj. Gen. Jacob E. Smart, Deputy 
for Operations at Far East Air Forces, 
will replace Gen. Burns and Maj. Gen. 
Hunter Harris, Jr., Deputy Director of 
Plans for the Deputy Chief of Staff, 
Operations, takes Gen. Smarts post 
FEAF assignment. 

Brig. Gen. Harvey T. Alness, Chief 
of War Plans Division for the DCS/O, 
will become the new Deputy Director 
of Plans, DCS/O and Brig. Gen. Charles 
H. Pottenger, Deputy Air Member, 
Joint Strategic Plans Committee, 
DCS/O, will replace Gen. Alness. 


Civil Uses Feature AHS Agenda 


Commercial rather than military ap- 
plications will be emphasized in tech- 
nical sessions of the 11th annual forum 
of the American Helicopter Society to 
be held in Washington, Apr. 28-29. 

Helicopter operators and engineers 
from six foreign countries are included 
in the list of speakers scheduled for the 
two-day meeting. More than 900 repre- 
sentatives of the industry, the military 
services and related fields are expected 
to attend. 

In addition to the technical papers, 
there will be an exhibit at the hotel of 
products of helicopter manufacturers 
and subcontractors. There will be a 
display of helicopters at Anacostia Naval 
Air Station Apr. 30. 

The society’s annual honors night 
dinner, featuring awards for distin- 
guished contributions to rotary-wing 
science, will be held Apr. 28. 

Chairmen of the technical sessions 
will be David Plumb, Sikorsky Aircraft; 
Bartram Kelley, Bell Aircraft; Clarence 
Belinn, Los Angeles Airways and Byron 
\. Moe, Allegheny Airlines. 

Papers to be delivered: 

Whirling-Arm Study of Wing-Helicopters 

Wesley L. Cresap and George Galerstein 


Bell Aircraft Corp 
loaded Rotor Type of 


Remarks on the Un 


Convertiplane—Kur 


Aircraft Corp. 
173—Design, Develop- 
ment and Experiences—Raoul Hafner, chief 
helicopter designer, Bristol Aircraft Co., 
Ltd., England. Development of the Cessna 
CH-I Helicopter—Charles M. Seibel, Cessna 
Aircraft Co. Rotor Speed Control for Free 
Turbine Engines in Multi-Engine Helicop- 
ters—R. H. Rosenberg and R. L. Paquette 
Application of Helicopter Flight Simula- 
tors for Training and Research Purposes 
Peter DeGuillenchmidt, managing director 
Giravions Dorand, Paris. Contact Flight 
Simulator—Thomas R. Harriman, Bell Air- 
craft Corp. Preliminary Investigation of the 
Karman-Yuan Helicopter Rotor System 
Dr. S. W. Yuan, Polytechnic Institute of 
Brooklyn Effect of Blade Stalling and 
Drag Divergence on Power Required by a 
Helicopter Rotor at High Forward Speed 
Kenneth B. Amer, Hughes Tov! Co 
Helicopter Activities of BEA—R a. © 
Brie, director helicopter operations, British 
European Airways, England Design Re- 
quirements for Transport Type Helicopters 
Jack E. Gallagher, New York Airways 
Helicopter, Operations of Sabena Anselme 
V. J. Vernieuwe, vice president of opera- 
tions, Sabena-Belgian Airlines Belgium 
The Operation of Okanagan Helicopters 
Ltd.—Carlyle C Agar, chief executive, 
Okanagan Helicopters Ltd., Canada 
The Regulatory Aspects of Helicopter 
Operations—K. S. Cooper, Civil Aeronautics 
Administration The Helicopter Takeoff 
Problem—Ralph B. Lightfoot, Sikorsky Air- 
craft Equipment for Blind Approaches 
G. 8S. Hislop, chief designer, helicopters 
Fairey Aviation Company Ltd England 
Future Helicopter—-M. A. Warskow, Port of 
New York Authority. Helicopter Navigation 
Cmdr. W. W. Bush, ANDB, Civil Aero 
nautics Administration Instrumentation 
for Helicopter Navigation—D >» a & 
Luck, Radio Corp. of America 


H. Hohenemser, McDonnell 


The Bristol Type 
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ee 
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RCAF Practices Highspeed Radar Interception 


CF-100 twin-jet fighters have been modified as highspeed tugs by Avro Aircraft, Ltd., Mal- 
ton, Ont., in response to RCAF’s request for a fast towing vehicle to provide practice in 
modern one-pass, radar-controlled, collision attack techniques. In foreground is fluorescent- 
red-painted target attached by 12,000 ft. of armored cable to the CF-100 tugs. Sled-like 
metal frame contains a metal spinner for providing radar response to attacking plane’s 
interception and fire-control equipment. Target imposes 2,500-lb. drag force on the tow 
plane when it is flying at top speed. Higher speeds and drags are limited by cable’s strength. 
When the tow pilot wants to release the target, he sends a “butterfly” cutting device down 
the cable, which parts the line just ahead of the target. The CF-100’s hydraulic winch 


then can reel in the lightened cable. 
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Integrity ...fundamental at Rheem. 


Performance, responsibility, quality...without compromise...are the foundations on which all 
Rheem operations are based. 


They are the essentials governing every process from preliminary research through precision 
engineering to finished product, and are responsible for Rheem's enviable record of low-cost 
per unit production and on-time completion schedules. 


Rheem's integrated Government Products Division engineering facilities are presently in quality 
development and production on air frames, missile and jet-engine components, airborne 
ordnance, electronics and ordnance materiel. 


YOU CAN ON RHEEM 





on tour...Gilfillan GCA Quadradar 


A compact “auditorium on wheels” is now touring 
military and civil air bases throughout the United States 
to demonstrate the Gilfillan GCA Quadradar. 
Inside this streamlined, air-conditioned truck and trailer 
unit is seating capacity for 12 visitors, as well as the 
lightweight 4-in-1 Quadradar, a communications system, 
power unit, motion picture projection equipment 


and the new Gilfillan radar trainer. 
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Airport Meetings 
Iwo major meetings of urport ope! 
itors and officials this month will set 
the pattern for meeting immediate an 
port needs ind planning for future ex 
pansions Lhey are 
@ American Association ot Airport 
Executives’ 1955 convention Api 16-20 
it Tuscon, An 
@ Airport Opera innual 


membership 25 at 





Seattle 

Principal topic to be 
both groups is the Federal-Aid Airport 
Program. AAAE and AOC 
with the National Association of Stat 
Aviation Officials in a survey of 


discussed by 
have joined 


urport 


needs, which is to be reported ‘ it 
the April meetings 

Ihe private airport survey is im 
tended to show: the amounts of local 
funds committed for airport construc 
tion and modernization and what will 


be needed in federal financial assistance 
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FLEXUICLE technical bulletin 


EEMCO UNIVERSAL 


POWER PACKAGE 


drives single or multiple 


rotary and/or linear actuators 7 
Size is only 


in difficult installations. wai 7¥4" x 4K," x 2%". 
<i ‘ Weight, 
. only 3% Ibs. 


AN ee 


. aoe may be located 

Power Take-off here — = in various positions 

allows direct or flexible a on the container. 

shaft connection with single . - 

or multiple rotary and/or linear 

actuators (as shown below) for 

on TYPE 0-471 EEMCO POWER PACKAGE is compact 

im tab remote control systems. and completely enclosed in the small metal container 

ute tudioeadiogn as illustrated. Included are the radio noise filter, magnetic 

and gear ratios can be varied to meet clutch and brake, main reduction gear, and auxiliary gears oper- 

specification without modification of ating adjustable limit switches to control travel, light switches 

the overall package. and position indicator. All specifications, including mounting 
bracket and AN receptacle, can be made to suit special require- 
ments. Type D-471 conforms to AN-M-40 and latest MIL. specifica- 
tions. It operates in ambient temperatures up to 250°F. 


designers 
Electrical Engineering and producers 
and Manufacturing Corp. —_—of motors, 


4612 West Jefferson Boulevard 
Los Angeles 16, California 


linear and 
rotary actuators 














2, 
SAN FRANCISCO INTERNATIONAL is typical of new design trend in airport terminals. 


a 
“s 


ground floor, and persons departing 
from San Francisco are one level higher. 

Two 420-ft.-long fingers, or con 
courses, project from the ends of the 
terminal to serve transport loading po- 
sitions. A 150-ft. finger may be 
lengthened in the future. An two addi- 
tional concourses will be added when 
they are needed. 

e Chicago’s O'Hare Field. Now under 
construction, O’Hare’s new terminal 
will consist of a curved two-level main 
structure plus a 500-ft.-long, two-story 
concourse. ‘Two fingers will project out 
from one corner. ‘This first stage of a 
master expansion plan will be able to 
serve 3 million passengers a year and 16 
transports at one time. 

Cost of the initial 
$1,880,000. 

Size of the main element may be 
doubled in the near future and a third 
finger added. Ultimate expansion pro- 
vides for a circular concourse with five 
split-end fingers able to handle 90 air 
craft simultaneously. 

e Lambert-St. Louis Municipal. ‘This 
new three-story terminal building, now 
under construction, has a more radical 
design than any other current project. 

The $4.5-million structure will have 
a roof made up of three pairs of inter- 
secting, thin-shell concrete cylinders. 
Two-story fingers will project from the 
midpoint and ends of the terminal to 
plane loading positions. 

For future expansion, three cylinders 

may be added to the roof and the fingers 
lengthened or more built. 
e Cleveland’s Hopkins Municipal. 
Scheduled to be completed this year, 
the new terminal is part of a 15-stage 
construction program. 

The $6.5-million building consists 
of a two-level main area with a ticket 


construction: 
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and baggage wing and a seven-story con 
trol tower topped by a cab. It is ex 
pected to serve 1.8 million aircraft 
passengers a year by 1960 
e Wichita Municipal. One of the na- 
tion’s mewest complete airports, 
Wichita’s $10-million field has a \ 
shaped runway 
million terminal building set in the 
ipex of the taxiways 

Terminal area includes the main 
tructure, a seven-story control tower 
ind six-gate fingers for plane loading 
that can be expanded in the future to 
14 positions 
[he new airport replaced Wichita’s 
rmer field, taken over by the Ai 
Force as a B-47 training base. 
> Lost Project—One unusual and im 
portant project, Los ; 


‘ 


Angeles Airport s 

proposed new terminal building, was 

lost when city voters refused to approve 
1 bond issue to cover the $9-muillion 
st. 

Plans called for a circular building 
with six radial fingers projecting from 
the main structur Each finger would 
have 10 loading positions for aircraft 
This layout was designed to minimize 
walking distances for plane passengers 

The terminal building would ha 
had a domed roof, partly of glas 


Heliports and the Future 


One of the key conditions to tl 
projected increase of yearly passeng 
trafic is inauguration of scheduled heli- 
opter service on shorthaul, inter-cit 
routes. Copter service also is needed 
to shuttle airline passengers from th¢ 
centers of large cities to airports con 
structed away from heavily populated 
areas. 

To start intercity and shuttle flights, 


pattern with a $2.1- 


man from the 
“flyingest” 
business 
talks about 
Airwork. 





“Construction is probably the 
‘flyingest’ business of all those 
using corporation aircraft. At 
Brewster, we average a take-off 
and a landing every hour. 


“That kind of flying demands the 
utmost in engine performance 
and reliability. That’s why I 
stick to Airwork overhauls for 
my engine and engine driven 
accessories.”’ 


George Beuins 
Chief Pilot 
G. M. Brewster & Son, Inc. 


Airwork is 1 of the nation’s 4 
P&WA overhaul bases... and the 
one most corporation pilots prefer. 


MILLVILLE, ARLINGTON, 
ATLANTA, MIAMI, 
NEWARK 


Airwork 


CORPORATION 
Millville, Jersey 





New 
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copter airlines must have heliports. 
But few rotary-wing air carriers have 
the resources to finance construction of 
terminals or to pay in full for the op 
cration cost. 

City governments and their agencies 
probably will be forced to construct 
these heliports and operate them at a 
loss for some years, as they did during 
itly development of airports 

One of the first heliports in the 
United States will be built in midtown 
New York. Final plans are being de 
laved by indecision over whether to 
construct a small, interim facility ot 
one able to handle expected traffic ex 
pansion of the next five to 10 years. 


This heliport probably will be built 

and operated by the Port of New York 
Authority. 
Size Limit—One outstanding prob 
lem in planning terminals for rotary 
wing aircraft is size. Most designs sub 
mitted so far would put the heliports 
on top of office buildings. Yet they 
must have landing and takeoff areas 
plus positions to park while loading or 
unloading passengers and cargo. 

\ possible answer to cutting down 
the needed area would be automatically 
folding rotor blades. But the com 
plexity of rotor hubs and blades raises 
considerable doubt that this would be 
pi ictical 


This is NWL... 





PRODUCTION 


a top aeronautics team engaged 
exclusively in aircraft equipment 


At NWL, Project Teams of experienced aircraft accessory personnel 
coordinate the combined skills of NWL design, development, pro- 
totype and quantity precision production to assist you in producing 
advanced type aircraft control systems and components. The NWL 
Team offers you a complete package program—or any portion to fit 


your needs, 


Fluid Servo Mechanisms 
and Components 

Hydraulic and Pneumatic 
Actuators and Valves 


Electro Servo Valves 


Electro — mechanical 
Actuators and Controls 


Pumping Devices and 
Pressure Regulators 


Your inquiry regarding NWL services and facilities 
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will receive prompt attention. Address: 


NATIONAL WATER LIFT CO. == 4 
2220 PALMER AVENU fite = 


E 
KALAMAZOO, MICHIGAN = 























l'aking this size factor into considera 
tion, a study by the Port of New York 


\uthority concluded that —heliports 
should be 200 by 400 fect. Parking 
area would accommodate five parked 


helicopters, and the gate time would 
average 12 minutes. 

Capacity of this heliport would be 
approximately 40 takeofts 
in hour 
> Practical Approach—Determination of 

practical size and location for heli 


largest 


landings 


ports will solve one of the 
barriers now blocking inauguration of 
helicopter service. 

\ working group of copter operators 
brought together by the International 
\ir ‘Transport Assn. last November at 
Montreal, said any attempt to fix the 
characteristics of copter buses must be 
preceded by a realistic determination 
of the size and location of heliports 

“The helicopter must fit the landing 
rea, rather than vice versa 


Senate Unit Aims for 
More Subcontracting 


Senate Small Business Committee 1s 


going to consider three proposals to in 
crease subcontracting by Defense D« 
partment prime contractors at hearing 
this session 

In its anual report, submitted by 
chairman John Sparkman, the com 


mittee listed them as 
e More mandatory language 


subcontracting should be used in mili 
tary contracts. 

e Kither Congress or Defense Depart 
ment should stipulate an actual pet 


centage of the total contract value 
which would be subcontracted 
e All government-owned equipment in 


prime contractors’ plants which consti 


tutes duplication of equipment in th« 
subcontractors’ plants should be with 
drawn 


Other points made in 


ere: 
@ Research and development is “‘a ver 
real source of contracts for the small 
businessman ... in many instances, it 
has been found that the small firm is 
more suited to research and develop 
ment work than the large contractors 
e There is still a “large area of disagree 
ment” concerning the procurement di 
rective issued last December by Defense 
Secretary Charles E. Wilson, and top 
officials will be requested to testify on 
the reasons for issuing it 

Sen. Edward Thye, ranking Repub 
lican on the small business group, has 
interpreted the procurement directive 
as setting up a list of preferred firms 
to receive the majority of defense con 
tracts with no competition allowed from 
firms not on the selected list (AW Dec. 
20, p. 12). 
e Negotiation, which accounts for 90 
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gare poised to rocket into the arena of the skies 


—America’s guided missiles stand ready to seek out 


and blow any marauder to “kingdom come.” 


A pioneer in this nation’s missile program, Goodyear 
Aircraft Corporation has made many substantial con- 
tributions to these vital defense weapons. 


It has developed a guidance system which gives these 
robots a pathfinding instinct of uncanny accuracy. 


It builds booster cases which give “thrust” for the 


blast-off. 


It fabricates Bondolite, the bonded structural sandwich 


material which can give strength without weight-penalty 


to their airframes 


It produces GEDA, the Goodyear Electronic Differential 
Analyzer—an analog computer of advanced design 
which makes it possible to pre-test the performance of 
these missiles without launching them, to predict their 


behavior and path 


In missiles, metal-working, plastics, electronics and 
many other fields—Goodyear Aircraft Corporation has 
demonstrated itself to be a reliable member of America’s 
air team, a vital partner to this nation’s aeronautic 


industry. 


ft Corporation, Akron 15, Ohio 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio and Litchfield Park, Arizona 
*¢ THE TEAM TC TEAM 





“Bogey at 30°” 


Stewart-Warner Electric precision 
electronic instruments scramble 
the planes . . . track the targets 
. convert exact knowledge into 
immediate ac- 

tion. Stewart 

Warner Elec- 

tric produces 

a broad range 

of electronic 


Fy equipment. 


STEWART 
1 WARNER 


ELECTRIC 








we | = 
=~ Over 30 Years<of Bxpeniengeun’E 
RESEARCH + DEVELOPMENT xe Pa 


ELECTRIC © Goventite: 
Warner Corp..e 4300 North Kostner Avenuews" Chi 





} 


of the dollar value of defense contra 
since 1950, does not preclude compet 
tion. “But small businessmen cannot 
understand why the armed forces tend 
to flout the intent of Congress,” thé 
report added, “and they argue that th 
might have a chance to bid on contract 
which are advertised, whereas when 
negotiation is used, they do not hea 
ibout the procurement and are th 
precluded from submitting a_ bid 
proposal ” 


Appropriations Group 
Cuts NACA Budget 


House Appropriations Committe: 
duced National Advisory Committ 
for Aeronautics’ budget request f 
Fiscal 1956 by $8.8 million, despit 
warnings of inadequate acronautical 1 
search effort by NACA members (A\W 
Mar. 25, p. 18). 

NACA asked for $76.5 million. Tl 
committee allowed $67.7 million, whicl 
is $11.8 million more than NACA’ 
Fiscal 1955 budget of $55.9 million 

Major portion of the cut was $ 
million in the $63.5 million reque 
for administrative and operational e 


penses. * 
NACA had planned an increase of 
1,010 in its personnel next year to pr ° f 
vide for the operation of three nev is Your Source or 
the level of 


windtunnels and increase ve 


research effort, The $56 million voted — Eegnomical Airframe Subassemblies 


by the committee provides for a1 
crease of only 210 to take care of tl 








; 


; Yes, for fast production of precision air- 
new facilities coming into operation ‘ I duction o aneenes COMPLETE 


NACA’s $13 million construction re frame subassemblies, see the LaPorte Air- 


quest for 13 new projects, in luding craft Division of Whirlpool Corporation FABRICATION 
$4.8 million for a nuclear reactor for Whirlpool offers you complete production FACILITIES 


testing of aircraft materials and com 
ponents, was cut $1.3 million. “If th 
NACA will place the projects open fo 
competitive bids and watch constru 
tion costs carefully the entire prograt Whirlpool ability to produce is proven by 
should be accomplished within th its record in deliverin rrade ; 
OU € g top-grade airframe 
$11.7 million provided.” the committ r METAL FABRICATION 
7 subassemblies, including B-47 ailerons for 
claimed. 

Construction projects in the NACA Douglas and Lockheed. Learn how your HEAT TREATING 

S 11¢ OT ovwects 1 Lil 7 ; 

Installation of an needs, in any volume, on even the tightest 


facilities . . . experienced engineering tal- 
ent... geared to produce high quality at TOOLING 


low cost whether the job is large or small 


METAL FORMING 


program include 
removal system for the 16-ft. transoni schedule, can be met by Whirlpool. Write, 


ANODIZING 


tunnel at Langley Aeronautical Lab wire or phone today . . . qualified repre- 

ratory which will extend its speed rang MACHINING 
to include Mach 1.2, and provide f 
testing of large-scale models to dete 
mine characteristics of aircraft that b 


come critical in the low superson Send for ilustrated 


range; a highspeed free-flight facilit spelen tie. 

Ames Acronautical Laboratory whic] Booklet DEVELOPMENT and 
will provide for investigations into th Complete information ; DESIGN ENGINEERING 
tremendous heat generated by missil on Whirlpool’s produc- 

speeds from 7,000 to 14,000 mph.; tion and manpower : RESIDENT AIR 

steel pipe firing test chamber and in facilities. FORCE INSPECTION 
strument room, also at Ames, that will J 

permit investigation of airplane heating L P Ai ? Di 2. 2 

and stability at speeds from 2,000 to a orte ircrad t ivision 


6,000 mph.; conversion of the 8 x 6 ft 
tunnel at Lewis Laboratory to permit WHIRLPOOL CORPORATION 
DEPT. B, LAPORTE, INDIANA 


transonic operation 


sentatives are available to consult with you 


anytime at your convenience FINISHING 


ASSEMBLING 
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Olumpie announces AVIATION CALENDAR 
an ACCURATE yg eter 


ion Committee, Patrick I B, Fla 


t 
DEPENDABLE Apr. 14-16—Internatio i] Airline Navigat 
r San I 8) 


Council convention, rancist 


Apr. 16-20—American Association of Airport 


tte, r r nr . + 
LO UU) \( OS Executives, 1955 annual convention and 
AD JF) | business meeting, E] Conquistador Hotel 

Y Ariz 


uscon, 
VHF 





Apr. 18-21—Society of Automotive Engi 
Golden Anniversary Acronauti 


neer;rs, 
. Meeting, Aeronautic Production Forum 
= and Aircraft Engineering ¢ play, Hotel 


Statler and McAlpin Hotel, New York 
AUTOMATIC 


Apr. 18-21—American So of Mechan 
meeting, including four aviation session 
Lord Baltimore Hotel, Baltimore 

Apr. 20-22—American Rocket Society, sp 


ical Engineers, evens Tal il spring 
mecting, Baltimor 


Apr. 24-28—Airport Operator Council 
eighth annual meeting, Seatt 
Apr. 27-29—Sor ietyv for I xpermm ntal Stre 


{Patent Pending) Spry en: tie meeting, Hotel Stat] 
Os ngcies 
. . . “5° Apr. 27-30—American Helicopter S 
With Receiver Indicator ACCURACY within 1° “ith: annual forum, Hotel” May 
ishington 
Apr. 28-29—Michigan Aeronautical Confer 








Olympic’s revolutionary new Direction Finder was demonstrated in Washing- ence. University of Michiesn. Ann Arbo: 
ton, D. C. to an important cross-section of aviation industry leaders, proving its Apr. 29—Institute of Navigation, eastern 
speed, dependability and accuracy (Receiver-indicator ACCURATE WITHIN 1° regional meeting, Friendship Airport 
— over-all system accuracy slightly lower). Baltimore 

Olympic’s 20 years of advanced electronic skill developed this new, compact Apr. 29-30—New I re nd TaGlo-Cn ae 
system at a low price to include antenna, mast and cables, ready for installa- 7 re Pong wll, - aa ‘= 7 oe 
tion — which now puts safety within the reach of every airport. Reliable, PI oo ee ; Reese . = 
accurate bearings are obtainable even under high noise level conditions where Apr gay “ge a 
the plane’s voice transmission is unintelligible. The receiver is continuously neil cementite Gheeten Wold Cl 
tunable between 118 and 148 MC; no special equipment is needed in the air- pen 
craft other than standard VHF transmission. The system is equally suited for Stee 2S Bactie of Accenenticn Welsit 
marine use. Engineers, national conference, Hiltor 


Hotel, Ft. Worth 

May 3-5—Instrument Society of Amer 
first national Flight Test Instrumentat 
Svmposium, Allis Hotel, Wichita 

Mav 4-6—Fourth International Aviatior 
Trade Show. 69th Re ciment Armon 
New York 

May 5—First International Aircraft Mart 
Exposition, Will Rogers Memorial Col 
scum, Ft. Worth 

May 5-7—National Inter-Collegiate Flvin 
Assn., annual convention and air m¢ 
Meacham Field, Ft. Wort] 

May 7-8—Association of Northeastern Col 
lege Flying Clubs, annual inter-collegiat 
uir meet, Trov (N. Y.) Municipal Airport 


May 9-11—National Conference on Aero 


Mail the coupon now for complete specifications and full details on the 
Direction Finder, as well! as information on Olympic’s comprehensive facilities 
for design, development, manufacturing and environmental testing. 


nautical Flectronics, Biltmore Hotel 
Davton 

May 16—National Fire Protection Assn 
imnual aviation seminar Netherland 





Plaza Hotel, Cincinnati 
Mav 16-20—National Materials Handlins 





_ __ __ _ For information rec regarding field | DEMONSTRATIONS, write o: or wire: Fxposition, produced by Clapp & Poliak 
r OLYMPIC RADIO & TELEVISION “Ine., 34-01 | 38th A Ave., VLALC. 1 A NY. | International Amphith itre, Chicago / 
Please send specifications and details Cc] Please send isbornatien on Olympic’s facilities | May 18-20—National Telemetering Confer 


| on the VHF Direction Finder. for design, development, manufacturing and j ence, Morrison Hotel, Chicago 
environmental testing. May 23-24—American Society for Ouality 
Control, ninth annual convention, Hotels 

















Nome 

l . Statler and New Yorker, New York 

| ead Mav 30—Federation Aeronautique Interna 

1 Address tionale and KNVvL Royal Netherland 
: \eroclub, fifth International Air Display 
City atall Zone SOOO Ype nburg Aerodrome, The Hague 
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, Se arse rPrieirries . 


when the 
Tactical 
Air Arm 


pulls 


the switch 


loday we're at peace ...and the strong right arm of 
this man can help to keep us there. 

He’s ‘Tac Air’! And in addition to his time 
honored role of providing air superiority and ai 
support for ground operations, this man now has 
new and greater responsibilities. 

Increased mobility and today’s lightweight thermo 
nuclear weapons mean that the Tactical Air Arm can 
now carry a war to the enemy anywhere in the world 

around the clock and in any weather. 

loday, a major part of Martin's development effort 
is geared to the top-level thinking on problems of the 


new ‘Tactical Air Arm’s arsenal. 


MVE 7A FET 2 IR 


BALTIMORE MAPRYLAN DO 
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LARGEST U. S.-BUILT EXTRUSION PRESS, shown here 
in 1/24-scale working model, will be 12,000-ton Lombard 
hydraulic unit being installed by Harvey Aluminum, Tor- 
rance, Calif., under Air Force’s Heavy Press Program. 
Harvey is also installing smaller 8,000-ton Loewy extruder. 








Big West Coast Extruders 
Near Production Status 


By Irving Stone 


Torrance, Calif—New potential for 
extruding aluminum alloy configurations 
for aircraft structures will soon be avail- 
able in the West Coast area. 

Harvey Aluminum expects to have in 
operation by fall of this year two new 
extrusion presses—an 8,000-ton Loewy 
and a _  12,000-ton Lombard—under 
USAF Heavy Press Program. 

Structures for housing the presses 
and their supplemental equipment, now 


ae 













een IE a ane 














sete - 





about 60% complete, have been erected 
with Harvey funds. Supporting equip- 
ment includes heat-treating, stretch- 
straightening, roll straightening units, as 
well as die-making facilities, an ingot 
plant, ete. ’ 
> Press Array—The 12,000-ton press will 
be in the largest-tonnage category of 
extrusion units to be built in this 
country. 

Aluminum Co. of America (Lafay- 
ette, Ind.) is operating a 14,000-ton 
Schloemann extrusion press brought 


in A 
> 






from Germany; Curtiss-Wright Corp.’s 
Metals Processing Division, Buffalo, 
N. Y., also will operate a 12,000-ton 
(Loewy) extrusion press, but this will be 
basically for steel (see p. 36); and Kaiser 
Aluminum & Chemical Co. (Hale- 
thorpe, Md.) will operate two 8,000 
ton extrusion presses for aluminum 
alloy. 

> Types in Picture—Harvey is now 
geared to accept orders for airframe ex 
trusions for both presses, is set up to 
proceed with required tooling. It is 





PRESENT METHOD 

































ONE-PIECE ALUMINUM ALLOY EXTRUSIONS produced on the big 12,000-ton press will replace units made by conventional ‘bits 
and-pieces’ build-up. Left-hand drawing shows old and new wing leading edges; sketch at right compares old and new longerons. 
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ing and attachment members (left. lower); entire components 
for tail assemblies and small-craft main wings (above, top)— 
airfoil shown would be made of three separate parts; trailing 
edge elevon (above, middle); and Zee stiffener (above, lower). 


PARTS PRODUCED ON BIG EXTRUDERS will offer lighter 
weight and greater strength. Typical applications: bulb-stiffened 
skin with integral spar at center (above, top); aft lower cente1 
wing skin blanket (middle); wing panel skin with integral stiffen 


AVIATION WEEK, April 11, 1955 31 











“Bogey 
at 6,000 


miles!” 


Sure, six thousand miles is beyond the 
range of today’s radar equipment. But ra- 
dar has been so highly developed since the 
end of World War II that who’s to say how 
long it'll be until we're thinking in terms of 


thousands of miles . . . or more? 


We're proud of the part we play in produc- 
ing the world’s most sensitive radar sets. 
Granted, it’s a small part—many small parts 

but our team of precision engineers, tool- 
makers and machinists makes certain that 
If We Ship It... It’s Right! We work with 
practically every major builder of radar 
equipment—supplying the mounts on 
which the scanners turn, twist and probe. 
We're confident, too, that in the future, 
well continue to furnish component parts 
that will enable us to spot bogeys ‘way out 
there—yes, even 6,000 miles away! For a 
book on our company —its facilities, its 
people and accomplishments—just write 
to: The Steel Products Engineering Com- 
pany, Springfield, Ohio, and ask for our 


new Plant Brochure. 
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STEEL PRODUCTS 
ENGINEERING COMPANY 



































Angie 6Ai-4V 


1 Round MST 
3A1-5Cr 


I-Beom 4A1-4Mn 


sexe — A (BU -ApHOad 


to PANEL LIGHTING 





Angie 
4A1-4Mn 





H-Section MST Skew Tee 4A43-4Mn 
3Ai- r 





ee Wee We i Ae a 
T-Section Heavy Angle RC 





6Al -4V ALIOAT 
TITANIUM ALLOY EXTRUSION SHAPES produced by Harvey in experimental USAI 
program. Delivery on a semi-production basis is expected by yearen¢ 


now quoting on future-aircraft and mi 





sile component designs submitted b t heat-treat { ity 

major airframe manufacturers and prim Minin T ex 

subcontractors. ‘hese components in ted at t t nges between .100 

clude a wide variety of nd .120 in. wit ich ] 

e Wide, integrally stiffened skin pane! 75S), 2014 (14S), 6066 (66S 

for wings and fuselages. 7001 (HZM Act 

* Large, hollow extruded shapes, suc! perien t 

as leading edges, fuel tanks for missiles P Steps & Tapers—St 

e Stepped and tapered configurations, tions, being pr t H 

such as wing spars. aes We are now manufacturing an 
e Large one-piece parts, such as con , iva new | vith 

plete spars (web plus caps), normalh ter dcr absolutely shadowless edge-light 
extruded in _— units, then fastened 1 t f t ing fixture, used in edge-lighted 
OT ONC OVCTa ICCC ipered { ] 

> Large Sizes— rend now indicates that | to 1 ’ nt cat panels, to illuminate the faces 
the largest demand for any one type of _ today, shoul vil o* back-mounted instruments 
s oO \ integrally stiffened the new pl I | nnen I 

ron oe oe < Sa ie : Passe = wes. areas These fixtures conform to MS- 
supply flattened panels up to 60 in. wide ® Equipment—Support jul] it 25010 and MIL 7806. Part 


numbers 1900 with solder termi- 
nal and 1950 with screw termi- 
nal 


We Also Manufac ture 


CABIN LIGHTS - (Adjustable), 
READING AND COCKPIT 
FLOODLIGHTS. 


* CABIN ADJUSTABLE 
AIR VALVES 


ELECTRICALLY HEATED 
EQUIPMENT 


For Complete Details 
Please Wnite 


Designers & Manufacturers 





502 SOUTH ISIS AVENUE 


CLOSE-TOLERANCE, NO-DRAFT PRESS FORGINGS include (on left. from top to bottom) 
stores ejector cap, ejection seat carriage rail, gun mount assembly bracket, engine air-duct INGLEWOOD, CALIFORNIA 
vane support; (right center) airscoop frame forging. 
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Rolle and Arma 
solve another 


casting problem... 


COMPLEX STRESSED AREAS 
MADE THIS A CASTING NIGHTMARE 


PROBLEM: Arma Division of American Bosch Arma Corp., Garden 
City, New York, knew the difficulties involved in casting the 
illustrated aircraft armament part before it left the drawing 
board. The part was characterized by complicated internal struc- 
ture, with inequal wall sections, complex wall joinings, and 
intricate internal webbing. All of which made proper feeding 
and chilling of stressed areas extremely difficult. Yet, because 
of the tough service the casting would have to withstand, Arma 
required that the sand casting pass 100% x-ray examination to 
highest aircraft standards. 


SOLUTION: Arma brought the drawings to Rolle, where experi- 
enced metallurgists and skilled foundry engineers attacked the 
problem from every conceivable angle. A unique core set-up was 
first devised to simplify feeding and chilling of important areas. 
Then a casting program was created, specifying every detail of 
every step in the casting process, from pouring temperature 
limits to heat treatment sequencing. 


RESULTS: The complete story of this unusual part cannot yet be 
told, but sound castings are being produced at Rolle in pro- 
duction quantities, with each one meeting all of the rigid 
specifications. 


YOUR CASTING PROBLEMS .. . whether they involve sand or 
permanent mold casting of aluminum or magnesium alloys . . . 
can always be solved quickly and economically if you bring them 
to Rolle. Write for free booklet on Rolle complete foundry 
service to Rolle Manufacturing Company, 309 Cannon Avenue, 
Lansdale, Pennsylvania. 





Fight weight with strength 


PERTINENT DATA 


Sand cast aircraft arma 


ment part 
Alloy Magnesium AZ91 
Temper T-6 


Size 36”x35"%23"” 


Weight 102 pounds MANUFACTURING COMPANY 
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as much a part of the pictu 

presses themselves. ‘Thus, from a 
length limit for heat treat at | 
today, the new facilities will ; 
double the length of part which can b 


handled. 


i th 
+2-ft 
larve 


ilmo 


Hydraulic stretch-straightener for the 


| 


t 


output of the new presses will exert 
pulls up to 1,500 tons to idequateh 
handle the new, larger extrusion 

\ complete ingot plant also is n« 

mnpletion, where aluminum will | 
alloved and cast for the ext n 
cration 
> Titanium Work—An acti oram 
with titanium alloys also is underwa 
Ilarvey now has a contract with the Ai 
l’‘orce to investigate the extrusion of 
new titanium alloys (some of which are 
not yet commercially available) and the 
properties resulting from the extrusion 
process. Contract has been in effect 
ibout three months 

In addition to this, Harvey has been 
extruding titanium alloys on an experi 
mental basis for the aircraft industr 
I'hese have included 4Mn-4Al, 3A1-5Cr 
3% Mn complex, 6AlL-4V, RC-110AT 
and T1-150A. Some of the hap have 
been ‘T’s and angles—basic configurations 
tailored to the customer’s sp 

Extruding of titanium alle has re 
vealed a number of difficulti« have 
other methods for proces these 
materials. Nevertheless, Ha devel 
opment work has been very promising, 
t is reported. On_ bas f results it 
ippears that the extrusion s will 
be one of the basic methods f produ 
ing structural shapes with the metal 

Che company 1s expected to deliver 
titanium alloy extrusions on a semi 
production basis before the end of th 
year. Full-scale capabilities may foll 
shortly thereafter. 
> No-Draft Forgings—Another imp« 
ent phase of Harvey’s work is the pro 
duction of close-tolerance, no-draft for 
ngs. Some of the no-draft units includ 
items such as a stores ejector cap, engin 
air-duct vane supports, beam attach fit 
tings and stiffener attach fittin 

In-process machining will be a big 
factor in conjunction with an 8,000-ton 


forge press also slated to go into opera 
tion in the fall of this year and procurec 
under the AF heavy press program 


Aim of the in-process machining is to 


+ 


reduce forging tooling costs and pri 
parts competitive in size with 


hay ; 


which ordinarily would ha 


duced on 


l larger size pres 


du ¢ 
those 
_ 


T rygve . 
New Titanium Plant 
Malloryv-Sharon ‘Titanium (¢ orp has 
la new melting plant at Nil 


compicted 

Ohio, which increases the firm 
nium capacity to 3 million | 
lhe new plant uses four double-me 
furnaces for melting § titanium 
sponge to ingot 
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This trademark stands 
for the finest industrial 
gearing made! 
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FOOTE BROS. can serve you with the world’s finest “ya 


aircraft gears and power transmission units 


There’s a mighty good reason why many leading producers of 
aircraft engines and air frames see Foote Bros. first for precision 
gearing, power transmissions and mechanical actuators. It’s 
because Foote Bros. offers a wealth of experience in design and 
production engineering and unmatched facilities for precision 
production. If you’ve never taken advantage of this unique 
combination, we would like to send you our newly-prepared 
booklet describing in detail the vast resources available and 
ready to serve your power transmission needs. Write for your 


Batata REE copy of the Foote Bros. facts on facilities today .. . it 


has important information you'll want to have on hand! 


Vi. 
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1. AT WYMAILGDEDON ne : 
Industry Putting 
Giant Presses 


To Work 


1. Convair F-102 aluminum wing spars were 
first production parts turned out by 35,000- 
ton closed die forging press. It is operated 
by Wyman-Gordon Co. at WG-USAF 
plant, North Grafton, Mass. Parts for Re- 
public F-105, North American F-100, Boeing 
KC-135 jet tanker and other planes will 
follow. 





2. Sheet metal forming will be job of 
10,000-ton hydraulic press installed at Mc- 
Donnell’s St. Louis plant. Built by Lake 
Erie Engineering Corp., it comprises two 
5,000-ton self-contained units. Additions can 
be made at either or both ends to give an 
aggregate press capacity of 20,000 tons. 


3. Propeller blades, airframe parts will be 
among items turned out on this 12,000-ton 
steel extrusion press being readied for oper- 
ation in June at C-W’s Metals Processing 
Division, Buffalo, N. Y. Believed to be the 
largest of its kind in the world, press was 
built by Loewy Construction Co. It will 
also process titanium and non-ferrous alloys. 
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| é wail lat-1/emme) | EPON RESIN... 





| New paint 
prevents damage 
by hydraulic fluid, 
exhaust deposits, 
weathering on 
Douglas planes 


Above right 


Douglas 


breaking luxury airliner 


Applying 


Cat-A-La¢ to exterior wing 
section ofa Douglas DC-7. ¢ 
A-Lac is manufactured by 
Finch Paint and Chemical ¢ 
Torrance, California 


Fire-reststant hydraulic fluid, 
widely adopted by the airlines, at- 
tacks ordinary paint. Faced with 
this problem, materials experts of 
Douglas Aircraft Company began a 
search for a protective coating that 
would stand up tosynthetic hydrau 

lic fluid, as well as wind and rain, ero- 
sion at air speeds of 300-400 mph, 
and corrosive exhaust deposits. 


In several years of investigation, 
more than 300 formulations were 
tested. But only ‘‘Cat-A-Lac’’ form 
ulated from Epon resins, applied in 
exhaust path areas, was 100°, in- 
tact after more than 1000 hours in 
actual airline service. 


Because of the unusual durability 


EPON resins are the epoxy polymers ma 


DC-7, new record- 


Epon resin-based 


of Epon resin-based coatings, they 
have been adopted by Douglas and 
leading airline operators for plane 
areas exposed to hot exhaust gases, 
gasoline, hydraulic fluid and clean- 


ing solvents. 
e a & 


If you want a paint that lasts 
longer, one that has excellent ad 
hesion, resistance to abrasion and 
impact, ability to withstand ex 
tremes of heat, humidity and cor 
rosive atmospheres . . ask for 
Epon resin coatings. Call on our 
sales offices for names of suppliers. 
Write for the full Epon coatings 
story in the new brochure, “‘Plan- 
ning to Paint a Pyramid?’’ 


y by Shell Che Mice 


ade €xciusive 






C rporati PP 





SZ 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago 
Cleveland + Detroit - Houston 
Los Angeles - Newark « New York. 
San Francisco + St. Louis 
IN CANADA: 
Chemical Division, Shell Oil 
Company of Canada, Limited 
Toronto + Montreal + Vancouver 
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WHEREVER YOU Fin> AIRPOWER, 


ff” you’Lt FIND LINK! 





Meet one of the fightingest teams in our Air Defense Command! 


Pilot and radarman of the Northrop F-89D Scorpion have difficult jobs to do, 
but they know their work well—long before they ever step inside their plane! 


Rigorous training in Link’s F-89D Jet Flight Simulator helps prepare 
both pilot and radarman simultaneously by duplicating on the ground 
the actual conditions they will meet when they fly their Scorpion. 


Link precision engineering re-creates exactly typical combat problems, 
cross-country flight, rough air, crash static and many other 
in-flight conditions. And, more important, the Link F-89D simulator 
reproduces precisely the Scorpion’s ‘X-ray eyes’’—the amazingly 
accurate radar system for fire control that makes this plane Fitting the sky between four walls, this Link F-89D Jet 
one of our deadliest air weapons. “Targets” are tracked and destroyed, 
’” intercepted in astonishingly realistic missions, 
electronically duplicated on the ground. 





Flight Simulator, developed under Link basic patents, 
enemy Planes duplicates precisely the flight and radar character- 
istics of the Scorpion. 
In this way, Link helps the ADC pilot and radarmen develop a 
working relationship with each other and with the mighty instrument 
of defense they will operate. Link helps them to work more 
efficiently, more effectively, in guarding America. QUALIFIED ENDINEERS AND ORAPTSMEN 


LINK INVITES APPLICATIONS FROM 


LINK AVIATION, INC 


/ Manufacturers of world-famous Link trainers and simulators (such 
BINGHAMTON NEW YORK as F3D, B-47, F-89, F2H-2, F2H-3) * simulated aircraft instruments 


specialized computers * servo mechanisms * computer components 
gear boxes ® friction over-drive clutches * precision potentiometers 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION Im ratio voltmeters * phase angle meters * and other electronic devices 





Senator Seeks 
Titanium Data 


Sen. James Murray, chairman of 
Senate subcommittee on _ strateg 
metals, has requested comprehensi 
information on Air Force’ 
of titanium in aircraft and engin 
which will be used as a basis for futur 
hearings 

Under the former chairmanship 
Sen. George Malone, the subcommitte: 
has continually prodded the Admuinistt 
tion to increase titanium production 
this country. 

This is the data requested of As 
int Secretary of the Air Force Rog 
Lewis 


e A list of personnel handling titanium 


matters and their qualifications 

e ‘The dollar appropriation for 
vear, starting with Fiscal 1952 
titanium research and development, 
plications engineering, product Impro' 
ment, and fabrication, and an item-b\ 
item justification. 

e A list of titanium contracts let 

e The dollar value of all facilities fur 
nished in support of aluminum, mag 
nesium, steel, and titanium de 
ment, production, manufacturing, 
fabrication under facility contra 
lease agreement. 

e The in-place weight of titanium 


Bandsaw Table Tilter 


\ telescoping leg fitted to a Do-All band 
saw table permits Temco Aircraft Corp. 
operators to change cutting angles pre 
cisely and quickly without need for as- 
sistance. Previously two assistants were 
needed for this operation: one to call out 
degree-of-tilt changes, another to support 
and move the table. The leg is a length 
of threaded rod fitting inside a 1}-in. tube 
sleeve. An adjusting wheel meshes with 
the threaded drill rod. Table can be tilted 
to a maximum of 47 deg. 
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utilization 


Save Labor...cut costs with 


FASTER Ri 


RIVITORS 
T-J RIVITOR used for automotive 


clutch plate assembly. Saves time and 
labor doing a four-fold job—assem- 
bling, setting, inspecting and ejecting. 


DOUBLE RIVITOR sets two rivets at a time! 
Equipped with 10” hoppers, and tooled to 
automatically feed and set two \%” dia. x %”’ 
long wagon box head rivets at a time in eleva- 
tor chain and raddle or elevator flight assem- 
blies for farm implements. Controlled by one 
foot pedal. 


CLINCHORS 
T-J CLINCHOR ... one of six special 


8°’ throat Underfeed Clinchors used by 
a large automotive body manufacturer. 
Feeds and sets 11/16’ square cased nuts in 
outside quarter panels, left and right hand. 


DOUBLE CLINCHOR sets two 

nuts at once! Tooled to feedand set 

%’’ x %” x 1/16” thick Fabri- a- 
Steel nuts at each operation. Both Clin- 
chors tripped by same foot-operated valve. 
Adaptable to wide range of clinch nut 
setting problems. 


SS SE SS SG A A a a 
Automatic Feeding and Setting! 


T-J meets your needs for labor saving SPEED in assembly . . 
ance-proved Rivitors and Clinchors for many jobs today 
automotive, farm machinery, stampings of all kinds. 

r-}] CLINCHORS set clinch nuts 3 to 5 times faster! Fully automatic... 
controlled by a single foot pedal! Available in Underfeed and Gravity feed 
models, throat depths 8” to 36” 

T-}] RIVITORS automatically feed and set solid rivets . . . with high 
production! Electrically powered Rivitor sets 1/16’ to 4” diam. solid steel 
rivets up to %”’ long. Air-powered Rivitor sets aluminum alloy rivets up to 
y,’’ diam. or steel rivets up to 4" diam. and up to %”" long. Throat depths 
8”’ to 36”. 

Write for Clinchor bulletin 847; Rivitor bulletins 646 and 847. The 
Tomkins-Johnson Co., Jackson, Mich. 


ee 37 YEARS EXPERIENCE (7.5) 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAL CYLINDER TTER 


. with perform- 
in aircraft, 





Where they're made. This is an aerial view of the 
main Aero Division plant in Minneapolis. Over 
15,000 square feet of its 12 acres of modern plant 
are devoted to gyro assembly alone. Over 5,000 
people work on aeronautical controls. Hundreds of 
these work exclusively on gyros, making Honey- 
well a leading specialist in the gyro business 


Why they're so dependable. Honeywell gyros are 


assembled in air conditioned, pressurized rooms 


guarded by a double air lock. To control lint and 


dust workers are required to weal special Caps and 
gowns. With test and production facilities un- 


equalled in the business, Honeywell produces 
| 


thousands of precision gyros a month 


How to find out all about them. Honeywell! gyros are 


available to manufacturers who require precision 


performance. For details write on your business 
letterhead to Dept. AW-4-53, at the address given 
below. Or, if you'd rather, pick up the telephone 
and call Sterling 1-8011 in Minneapolis 


<a 


13, Minnesota) 











Cageable Vertical 
Gyro, JG7044 


Ideal as a vertical reter- 
ence. For use in rac 
stabilization, fire control 
bombing, navigation and 
flight control systems 
Uncages in 3 secon 
cages in 10 seconds 


HIG-4 Gyro, GG14 


Lightweight, extremely 
accurate floated gyro be 
ing used on the latest fire 
control systems. Most 


accurate and 


sensitive 


tne miniature gyros 


* 


J 


Rate Gyro, JG7005 


A general application rate 
gyro whose dependability 
and accuracy has beet 
proven through n 
years of service in ; i 
titude of different aircraft 
control systems 








Pa Beare 









Vertical Gyro, JG7003 


A proven vertical refer 
ence gyro with } 
reliability and sensitivit 
Presently being used « 
autopilots, missiles ar 


ivi arion systems 


HIG-5 Gyro, GG1 


Most po} ilar of the 


1oated 


There are 


Rate Gyro, GG13 


Gives the ultur 
ror! 
41 
rid 





No single gyro can meet all 
applications. One of these 
should match your needs. 


HIG-6 Gyro, GG12 


The world’s most accurate 
production gyro. Yet a 
very small package that 
gives the extreme sensi! 
if [ accuracy re 


inertial stabi 


Miniature Rate 
Gyro, GG16 


A viscous damped, spring 
restrained rate gyro giving 
the qualities of high pre 
ision, small size and 
ggedness needed for 
ile and flight control 


ions 














CONVAIR F-102 


Powered by a Pratt & Whitney Aircraft J-57 
turbojet engine with afterburner, the supersonic, 
delta-winged F-102 climbs like a rocket to alti- 
tudes reaching into the stratosphere. She is the 
latest "round-the-clock interceptor, now in pro- 
duction at Convair Division of General Dynamics 
Corporation. 

Like other jet aircraft, this new Convair inter- 
ceptor has many parts made of Inco Nickel and 
Inco Nickel Alloys. That’s because safe and satis- 
factory performance of supersonic aircraft de- 
mands that many parts have the unusual combi- 
nations of heat resistance, corrosion resistance, 
strength and ductility found in Inco Nickel and 
Inco Nickel Alloys. 

At right you see where Inco Nickel Alloys 
supply outstanding properties for difficult ser- 
vice. Perhaps one of these alloys can solve your 
metal problem, too. Inco’s Technical Service See- 
tion is ready to help you investigate. Why not 
outline your problem for their study. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Deadly New Delta-wing Interceptor 








WHERE INCO NICKEL ALLOYS 
ARE USED IN JET AIRCRAFT 


Inconel 


Combustion liners 
Transition sections 
Insulating blankets 
Lock wire and rivets 
Fine fuel line tubing 


Inconel “W” 
Tail cones 
Afterburners 


Inconel “X” 


Turbine blades 

Rotor discs 
Afterburner bellows 
High temperature bolts 


Nimonic Alloys 
Combustion liners 
Transition sectior 
Vaporizer tube 

weanee Turbine blade 

Incoloy T Rotor discs 

Transition sections 

Combustion liners 


Monel Nickel 


Electrical and 
Lock wire electronic gear 
Fine fuel line tubing Alloying element 
Rivets in other materials 








=" 
iINcO. Nickel Alloys 


"sot anes 
MONEL® « “R”@® MONEL ¢ “K""® MONEL « “KR"@® MONEL 
S"@® MONEL + INCONEL® « INCONEL “X"@ 

INCONEL “W"@® « INCOLOY® + NIMONIC® Alloys 
NICKEL « LOW CARBON NICKEL « DURANICKEL® 
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of steel in each aircraft under contra 


for steel in temperature zones of les : 

than 900 deg. F., give the weight 1 

duction for each turbojet engine under ys a ve 4 

contract. f \ 
= 


e Based on reduction in weight due t for WM. R. WHITTAKER CoO., Ltd. 


} itntior ' ; l ect 

substitution of tit um for steel, esti : 
yell fitaniun = by Marvin Miles 
mate the improvement in performan ¢ 
of the aircraft under procurement in 
speed, range, rate of climb, length of 


takeoff strip, length of landing strip 
| 


Portable Hoist for 


ry. . . . 
lurbojets, Missile ° How would you like to buy a $3,000 precision-built aircraft 


A portable hoist, designed to handle valve for $300? Or a $1.500 valve for $150? 
jet engines, can be modified for loading 
and unloading missiles. It is air trans 
portable, the manufacturer states, re 
quiring only 25 min. for disassembls 
into five components with a net weight , 
of 840 Ib. about one-twentieth. 

Designated Model H-1000, the new Why? 
hoist is used by North American Avia 
tion, Inc., Inglewood, Calif., for F-86 
and F-100 turbojets. Operation takes 
two men 


The seamless tube frame, 14 ft., 4 in 
high, 6 ft., 11 in. wide and 14 ft ment programs. 


Senior Member, Aviation Writers Assn. 


— 


In a sense that’s the bargain you’re getting when you buy 
Whittaker, for production of an average prototype costs the 
company from $1,500 to $3,000, although the initial valves sell 
for one-tenth the prototype price — and production units for 


In the first place you must remember that valve production, 
like most other items in the supplier field, is a highly competitive 
business and not backed by development contracts such as are 
given airframe manufacturers for prototype aircraft or develop- 





5 in. long with tow bar extended, sup Des 
ports a hand-operated Chisolm-Moore nC ; 1] inn ; oa ead te 
chain fall Hoist is proof-loaded to sree eB. 3 ‘ar low moments daring vieiiiir dae. 
tests of 11,000 Ib. se nd if it nach 7 iia Galilee 
Manufacturer is Reg I ; ct with - Pee et Mian: Gob-aa pre 
ing Co., Downe’ 


USAF Contracts 


lollowing is a 


operation that 


y the last 


lack 


ntracts announced 


Command 


A.R.F Products, Ine 
River | est ] 
27,180 , f t} f hy \ } A change in military needs or 
eme Boat Co., , St a | r “ 
R.R Miamisbur 4 


prime manufacturer requirements 
wood. metal legs, 53 e: $6 16 od. effi f } he ck } may alter the project drastically at 


Aero Instrument Co., 114. Var r to r tt } n n any time even toss it out entirely 
t., N. Hollywood, switches, pr y 


model ASIA 1000-3, 600 -— Ri 
awe * . : be necessary in increments of a 


under cancellation. Re-design may 


Aerotec Corp., Comly I 
k Rd., Greenwich, Conn., swit 3, float oe a ' millionth of an inch. 


0 ea switches pre 
( 500 ea $29,162 
' 


Bendix Radio Div., Bendix Aviation nitt C i I ] ul vec l { gz ine ‘ turns oul 


Corp., Towson 4, Md., transformer } é vary of | es th can't be met i new valve ina if wo to three 
filaments and plates, 1,000 ea., $ 410 . 5 +} ah f ' } “A working Tf score ofl 
Bomac Laboratories, Ine., Salem Rd , } 
Beverly, Mass., tubes, electron, JAN with anothers 
No. 4B31 000 ea., tubes, electron, JAN rambie I wit ! ick i ve ‘ ou can readily 
type 1B58, 1,298 ea., $171,920 r expel C nd p lity ay the . ie high production cost of 
Cook Electric Co., 2700 N. Southp 
Chicago 14, switches, pressuré 800 ea.. 


$25,806 Designers go to work and produce 


oe 


mount up in handwork 


hours 


Eclipse-Pioneer Div., Bendix Aviation blueprints for the prototype shop, because there are no contracts 
Corp., Teterboro, N. J., switches, pressure 
SPST, 397 ea., $28,464 

Fisher Engineering, Inc., 2060 U.S . 
P.O. Box 7 Huntineton Ind., rans- grinders, lathes and measuring the initial order, Whittaker takes up 


with its kitchen-clean maze of blue- for design and prototype production 


and-grey milling machines, presses, rt than a specified per unit cost of 


formers, 1,525 ea., $35,227 equipment he expense, as do most other acces 
G. M. Giannini & Co., Inc., 580 Fifth 

New York 36, resistors, variable w : { 

700 ea., $35,147 \ of re os n¢ T out over the entire ield of its valve 


But nothir : rd fo nev sory manufacturers, and apportions it 


' 


Polarad Electronics Corp., 100 Metropoll- he first unit | ra Valve [ production to add but little to the price 
tan Ave., Brooklyn 11, signal generators ‘ " , a . ‘ Ct oO ich valve 
38 ea., signal generators, 47 ea 106,638 . - . - : - 
Radio Corp. of America, RCA Victor Div., a wt as pvew as = Phat’s how you can buy a $3,000 
19th and Federal Sts., Camden, N. J., power st he prototype crew t wi valve for $300 — and for half that if 
supplies, 149 ea., waveguide assemblies, 12 vith utm ' rom point to point you wait for regular production. 
ea., yokes, deflection coil housing for tube 
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Fe tie lanai 





deflection coil, 204 ea., supports, antenna 
128 ea., networks, pulse, 115 ea., $60,605 

Radio Corp. of America, Tube Div., 415 
S. 15th St., Harrison, N. J., tubes, electron 
transmitter, triode, general purpose, 62,000 
ea., $79,980 

Raytheon Mfg. Co., Receiving Tube Div., 
55 Chapel St., Newton 58, Mass., tubes, 
electron, 7,100 ea., $42,600; tubes, electron, 














transmitting, magnetron, 530 ea $46,375; 
tubes, electron, transmitting, rectifier, 2,450 
ea., $48,387. 
Taylor Tubes, Inc., 12 Wabansia Ave., 
Chicago 47, tubes, electron, transmitt 
thyratron grid, 2,000 ea., $39,900 
Triumph Mfg. Co., 1829 S. 55tl Ave., 
Chicago 7, test sets, film magazine, 212 ea., 
$98,452 
Western Electric Co., Inc., N h Caro- 
lina Works, Winston-Salem, N. C., trans- 
formers, 280 ea., 100 ea., 20 ea., $62,224 
Advertising Displays, Ine Cr ngton, 
Ky., photographic darkroom kit 10 ea., 
1 ea., 1 ea., $90,597 
Airborne Accessories Corp., Hillsid 5 
N. J., assemblies, linear and data, 249 @a., 
$57,751 
Beech Aircraft Corp., Wichita 1, propel- 
ler assys 3 @a $54,748 
Bell & Howell Co., Chicago pare parts 
$145,920; spare parts, $78,031 
H : Bendix Aviation Corp., Bendix Products 
The drawing illustrates the aie. Heats Mak. Sed. Oeste coarn. 216 
point. In this case, an auxili- ea., 522 ea., 348 ea., $656,066. 
Bendix Aviation Corp., Eclipse-Pioneer 
ary pump mounted on the Div., Teterboro, N. J., indicators, 1,401 ea 
. $37,518 dicators, $46,623 ne tors oil 
bottom of a helicopter fuse- ent pref lhe —reatmatag o 
° ea $559.650 
lage had to be driven from Bendix Aviation Corp., Red Bank Div., 
volt re itors. $190.- 





Eatontown, N. J., voltage 


an accessory gear box. By \| 


















using on S.S.White flexible S.S.WHITE Chicago Pneumatic Tool Co., Detroit 
shaft to transmit power be- Flexible Shaft ae 
tween the two parts, the \ ‘ Continental .Motors .Corp., Muskeg: n. 
. s ‘ Mich., O-470-13B aircraft, engines, specia 
drive was accomplished with | inate & aveend haadiing caele. 146 on 
eg Power Driven $476.140 
Go minimum of parts and with ( urtiss-W right Corp., Carlstadt, N. J., 
big savings in installation flight ener vei spare parts, spec. 
- tools and ground iandling equipment, 
and assembly time. $450,000 
Douglas Aircraft Co., Inc., Santa M ica, 
Calif., interior modification, $ 
Farrand Optical Co., Inc., New Y-7 











bombsights, 10 ea., $428,621 
General Motors Corp., Allison Div., Indl- 
anapolis 6, turbojet engines, 69 ea., $1,395,- 





870 turboprop engines, $120,90¢ 
” e9 


engines, 107 ea., $2,18¢ 15 


FLEXIBLE SHAFTS OFFER 
MANY ADVANTAGES 


They are easy to install, they 





save parts, are completely de- 
pendable in operation, and often 
make possible simplifications in 
design which result in improved 
operation and lower manufac- 
turing costs. It will pay you to 


investigate their advantages in 





your own products. 


BULLETIN 5306 gives details 
on how to select and apply 


al flexible shafts. Send for your 

copy. Address Dept. y. 

— T-28B Control Quadrant 
Control quadrant of North American’s 


one, - T-28B advanced trainer is an all-in-one unit 
THE incorporating controls for throttle, pro- 
INDUSTRIAL DIVISION peller pitch, fuel mixture, supercharger, 


DENTAL MFG. co. 10 East 40th Street wing flaps, speed brake, mike switch, gyro 





\\ 





NEW YORK 16, WN. Y. caging, manual gun sight ranging system, 
and landing gear warning horn silencing 
Western District Office * Times Building, Long Beach, California switch. Quadrant is made by the Adams- 
wd Rite Mfg. Co., Glendale, Calif. 
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for STRENGTH, ACCURACY 


and Overall ECONOMY 
the 






EXCLUSIVE ADVANTAGES 


@ Just one adjustment for precision matching of rolls 
e Just two adjustments to precisely set pitch diameter 













PART MATERIAL | THREAD | CYCLE 
| | ‘TIME 
SS em -—+- —_ et — . 
faxs-2hr") TUBE FITTING | Aluminum | ‘%s—20N.F. | 3 Sec. 


LOCK SCREW 4140 Steel | Ae—14 N.C. 5 Sec. 


a) 


ces TUBE FITTING Brass | g—20 N.F. 3 Sec. 








=, STOP SCREW 4140 Steel | = %e—24 NF. 5 Sec. 


(Ss SPARK PLUG Steel | %-20NF. | 4Sec. 
” See us at the 
: Machine Tool Show, Booth 1305 


CAPACITIES OF STANDARD UNITS 

















ce , 
LEX ‘HE Attachment Thread Diameter Roll Face 
* Pee apes, aochones 
| 1% 
1% 
ees empties sens: - a pr a a 
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a ALlowasLée 
Slsicarion welers 






NOT if i's LELAND 





Whether your problem ts weight, per- 
formance, or both, you can trust 
Leland to supply the answer, without 
sacrificing reliability. 


LELAND inverter weight averages 15.7% under specifications! 


















Here, for example, is convincing evi- . een. Mew. weight | Percent under 
dence that Leland not only can, but | Description of Equipment Spec. Wt. Leland Wt. Saved | Weight Limit 
has licked the problem of inverter >} £-5109 SE-16-2 250/250 VA 20.0 Ibs. 13.0 Ibs. 7.0 Ibs. 35% 
weight, so vital in modern airborne g AN3532-1 SE-26-1 250 VA 18.25 Ibs. 15.25 Ibs. 3.0 Ibs. 16.5% 
equipment. And the same engineer- > =*E-52804-2 SE-8-3 750/750 VA 30.0 Ibs. 30.0 Ibs. — — 
ing skills, research facilities, and pro- 7 —AN3514-1 SE-6-2 750 VA 35.0 Ibs. 30.5 Ibs. 4.5 Ibs. 13% 
duction experience are available to : AN3534-1 SE-2-2 750 VA 35.0 Ibs. 30.5 Ibs. 4.5 Ibs. 13% 
design your A.C. or D.C. power sup- AN3515-1 $D-135-4 1500 VA 43.0 Ibs. 37.5 Ibs. 5.5 Ibs. 13% 
ply units. E-1737 SE-5-2 1500/1250 VA 48.0 Ibs. 39.0 Ibs. 9.0 Ibs. 19% 
AF53C6767 SE-15-1 1500 VAhi alt. 45.0 Ibs. 40.0 Ibs. 5.0 Ibs. 11% 
Take a look at the chart at the right. E-54806-1 SE-20-2 1500 VAhialt. 45.0 Ibs. 41.0 Ibs. 4.0 Ibs. 9% 
Then bring your weight or perform- E-1725-1 SE-9-1 2500/2250 60.0 ibs. 41.0 lbs. 19.0 Ibs, 32% 
ance problem to Leland. You'll be E-54807-1 SE-23-1 2500/2250 VA _—-_ 62.0 Ibs. 45.0 Ibs. 17.0 Ibs. 27% 
glad you did. Wi “aFS5c6016 SE-24-1 2250 VA 41.0 Ibs. 41.0 Ibs. ost ots 
*Specification Weight established from Leland Unit. 
Another inf )erosue Write 
a pemnamaasaG: Tue LELAND ELectric Company, Division of 
L E L A s D American Machine & Foundry Company 





Dayton 1, Ohio 
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Navy Contracts 


Contracts recently announced by 
Navy's Aviation Supply Office, 
Robbins Ave., Philadelphia 11, are 


Aeroproducts Operations, Allison Div., 
General Motors Corp., Municipal Airport 
Dayton 1, services and material, $117,700 

Aerotec Corp., Comly Ave. & Pemberwik 
Rd., Greenwich, Conn., switches, $33,997 

AiResearch Mfg. Co., 9851-9951 Sepulveda 
Blvd., Los Angeles 45, kits, 90 ea., $48,249 

Atlas Paint & Varnish Co., 32-50 Buffine 
ton Ave., Irvington 11, N. J., paint & var- 
nish, $180,089 

Bendix Products Div., Bendix Aviation 
Corp., South Bend, Ind., maintenance par 
for various aircraft, $76,103. 

Eclipse Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J transmitters, 162 
ea., $40,822 

Goodyear Tire & Rubber Co., Inc., 1144 
E. Market St., Akron 16, wheel assys., 622 
@a., $122,198. 

Koehler Aircraft Products Co., Inc., 814 


Vermont Ave., Dayton 4, fuel valve $38,- 
537. 

Lewis Engineering Co., 239 Church St 
Naugatuck, Conn., indicators 306 ea 


$26,010 
Ludwig Honold Mfg. Co., Chester Pik: 
& Folcroft Ave., Folcroft, Pa., meta I 
tainers for HRS blades, 100 ea., $36,405 
Mario Papa & Sons, Ine., 121 S. Main St 
Gloversville, N. ¥ gloves, 13,536 pr $28 
412 
Nash Engineering Co., Sout! No 
Conn., booster pumps, parts, 40 ea i 
United States Gauge Div., American Ma- 


chines & Metals Ine., Sellersville, Pa 


gages, $40,219 
Weston Hydraulics Ltd... N. Hi 
valve assys., 596 ea., $29,800 


Atlas Paint & Varnish Co., 32-50 B 






ton Ave Irvington 11, N. J., ename 
144 
Barber-Colman Co., Rockford, Tl, actua- 
tors for use on AJ-2 & spare part $25,484 
Bell Aircraft Corp., P.O. Box 482, For 
Worth, Texas, bubble assy parts, $ 828 


Bruning Brothers, Inc., 4209 FP. Chase 
Baltimore 5, Md., paint, oil, 12,000 
$25,800 


Eclipse-Pioneer Div., Bendix Aviation 


Corp., Teterboro, N. J., indicators, $: { 
Erdicott Johnson Corp., Endicott, N 
shoes, leather flight shoes, 10,575 pr $59. 


Hub Paint & Varnish Co., Ine 
Fifth St., Long Island City 1, N. Y., paint 


oil exterior 14,000 gal., $44,810; paint K 
00 gal.. $35.406 

Aerial Machine & Tool Corp., 8-2 Ot) 
St Long Island City 1, N. ¥ safety be 
10,000 sets, $40,720 


Aeronautical Machinery Corp., Ine., 
Nestor Johnson Mfg. Co 1900 N. Sp 


field Ave., Chicago 47, jacks, 40 ea 
American Chain & Cable Co., Ine., 
Stephenson Bldg Detroit 2, tow target 


ibles, 1,304 ea., $473,469 

Aro Equip. Corp., Enterprise & Tre 
Sts Bryan, Ohio, oxygen reg te 
diaphragm assys., $40,064 

Aviators Clothing Co., Ine., 1435 Ma 
Beacon, N. Y., kits 2.280 ea $128,660 
rafts, 1,485 ea., $40,496 

Bendix Products Div., 
Corp., South Bend 20 Ind., 


Bendix Aviation 
maintenance 
f 





parts to support ontrol assys 1¢ > 
SS4 carburetors, 51 ea $65,62¢ mast 
controls, 212 ea., $294,078 

Cc nercial Research Laboratories, Ine., 
20 Bartlett Ave Detroit 3, test stands 
2 ea., $58,670 


Curtiss-Wright Corp., Wright Aeronauti- 
cal Div., Wood-Ridge, N. J., kits, 5 
$44,127 

Douglas Aircraft Co., Ine., 3000 Ocean 
Park Blvd., Santa Monica, Calif., services 
and repair parts, $35,525 

Gill Electric Mfg. Corp., 624 W. Cirtus 
Ave., P.O. Box 431, Redlands, Cali bat- 
teries, 3,000 ea., $250,470 

Herman Nelson Div., 1824 Third Ave 
Moline, Ill., spare parts for preheaters 
$49,180 

Western Gear Works, Box 192, Lynw a 


2 


Calif., gear boxes, 83 ea., $56,007 


550 ea., 
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ENGINE SHROUD AND TAIL PIPE assemblies by 
Lonel 


elle help keep these Grumman Cats 








cor her if powell jet heat’’ is on 
Produc ng precisior components to 
vithst nd t? é is stresses at high 
lk mperatures and jet spee ds, demands the 
finest in fabrication. fF xperienced crafts- 
% men, modern fabricating equipment and 
extensive Ut 11? £ fat itle é nabled Lave lle 
to produce these stainless steel engine shroud 
and t pipe assen . Grumman's ex 
acting specifications in quantity and de- 
liver them on time! 
This same capacity j/orejjictent, quantity pro- 
duction intricate parts and ssemblies ts ready 
to Serve Vou wher vou ca on Lavelle jor 
your fabricating needs 
4 new brochure escribes I elle per lized fabri- 
fing ser es. Write jor a copy wit/ f obligation, 


LAVELLE AIRCRAFT CORPORATION * NEWTOWN, 
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RESEARCH 


BALANCING 
MACHINE 











MEANS: 
LESS BALANCING TIME 
ACCURATELY BALANCED PARTS 
GREATER SENSITIVITY 
LOW OPERATING COST 





Kaman Aircraft Corp Now Balances Their Heli- 
copter Rotor Blades And Assemblies On a Dean 
And Benson Machine 


Let Dean & Benson Staff Assist 
You On Your Balancing Problems 
Inquiries Invited. 





Dean & Henson 





Research, Inc. 


16 RICHMOND ST. CLIFTON, N. J. 
GRegory 1-1600 
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PRODUCTION BRIEFING 





» Brooks & Perkins, Inc., Detroit, is 
now rolling magnesium-thorium alloy 
HK31XA sheet and plate, for jet engine 
and missile applications. 


> Barry Controls, Inc. is the new name 
for former Barry Corp., Watertown, 
Mass. Firm specializes in shock and vi- 
bration isolators. 


> Precision Products, Inc., 1308 South 
28th St., Phoenix, Ariz., is new firm 
specializing in manufacture of tools, 
dies and small components for the air- 
craft industry. President is Alexander 
Root, formerly with Boeing Airplane 
Co., Seattle. 


> Product Packaging Engineering, Cul- 
ver City, Calif., is new name for Fox 
Hills ‘Tool & Die, maker of heat-sealing 
and packaging machinery, aircraft and 
industrial tools and dies. 


> Measuring abrasion resistance of or- 
ganic coatings on metals, regardless of 
gloss, color, thickness or surface area, 
can be done with new technique devel- 
oped by National Bureau of Standards, 
Washington, D. C. Carbon dioxide gas 
under controlled pressure propels an 
ibrasive powder from a vibrating storage 
chamber through a nozzle at high speed. 


Accurate measurement of the effects is 
possible. 

> Deutsch Co., Los Angeles, is now 
manufacturing and distributing com- 


plete line of AN electrical connectors 
formerly made by Monowatt Division, 
General Electric Co., Providence, R. I. 
Deutsch also will make an improved 
quick disconnect, potted connectors and 
hermetically sealed connectors. 


> Douglas Aircraft Co., Inc., El Se- 
gundo Division, Calif., plans to occupy 
» new $426,300 structure for Controls 
Laboratory of Engineering and to dis- 
play full-scale mockups. An electronic 
analog computer will be used for devel- 
opment and analysis of aircraft flight 
and fire control systems. 


> Permacel Tape Corp., New Bruns- 
wick, N. J., has moved its Dallas, Tex., 
division warehouse and office to 9000 
Denton Drive, Dallas 20. 


P Robey Rotor, Inc., Culver City, 
Calif., has expanded its facilities. Firm 
makes sub-miniature and miniature rate 
and directional gyros, vertical gyros, syn- 
chronous a.c. motors and miniature d.c. 
motors. Aerosmith Instrument Co., 
Hawthorne, Calif., former exclusive 
sales agent for Robey, has become a 
part owner of the firm. 





WE'RE 
LOOKING FOR 
ENGINEERS 
WITH 
ABILITY 








Stratos—now developing new air- 
conditioning systems, air-turbine 
drives, controls and other pneu- 
matic accessories for aircraft and 
industry — is interviewing well- 
qualified men as 


RESEARCH ENGINEERS 
For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 





PROJECT ENGINEERS 


Several — Intermediate and Junior. 


Seniors and Juniors. 





Write to R. T. Bartlett, outlining 
your qualifications for these inter- 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 


Excellent 
housing 
available in 
area. Convenient 
to New York City. 
Wonderful recreational 





facilities. Fine beaches 
— Fishing, Boating, Golfing. 
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STRATOS 


A Division of Fairchild Engine & Airplane Corporation 
+ 


BAY SHORE, L.1., N. Y. 








Manufacturers of air-conditioning 
equipment and pneumatic acces- 
sories for high speed aircraft. 
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LORD FACTS ON VIBRATION 









ANYONE CARN MAKE 
NABRATION CONTROLS 


Practically every mechanism is subjected to either destructive 
wear of impaired performance because of vibration ot shock ... 
and practically anyone could make a unit to “solve” these 
problems to some degree. i is important, however, that the 
vibration control units contribute to improved operation and 
efficiency of the mechanism—and at reasonable cost. 
The use of makeshift or incorrectly applied units usually makes 












the condition worse instead of better. 
Lorp has devoted over 30 years to the successful solution of 
thousands of vibration and shock problems. Lorp research, 
engineering, and production facilities have produced over 27 000 
cypes of highly effective control units for all kinds of applications. 
Exceptional engineering and manufacturing skills plus the use 
of only the best materials provide users of LORD products with 
several outstanding advantages. 
EFFECT ' —LORD units te- 
duce operating vibration, shock, and noise to the lowest prac- 
tucal Wo era \ong, service-free operating life. 
WER MAINTENANCE COSTS — Effective isolation 
wiehiul by LORD systems reduces destructive vibration—lower- 
iNE_ Maintenance adjustment and parts replacement costs. 
FLEXIBILITY IN LSE—Lorb extensive design and pro- 
duction facilities have developed a group of standard mount- 
igs of several types. These are adaptable to many standard 
vibration control applications and provide effective and eco- 
nomical solutions to a wide range of problems. 
The extensive facilities at Lorp are available on request for 
solution of your problems, whether they are simple or complex. 
Simply call or write the Home Office, Erie, Pa. or the Lorp ; 
Field Engineer nearest you. 








DAYTON, OHIO 
riverside 3382 Michigan 8871 
LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


LOS ANGELES, CAL. CLEVELAND, OHIO 
HOllywood 4-7593 SUperior 1-3242 
NEW YORK, N.Y. PHILADELPHIA, PENNA. 


Circle 7- LOcust 4-0147 


DETROIT, MICH. CHICAGO, ILL. 
TRinity 4-2060 Michigan 2-6010 





DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 
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WHAT'S NEW 
Telling the Market 


Data on vibration, and products to 
alleviate the phenomenon, are included 
in Bulletin 616 offered by MB Manu- 
facturing Co., Inc., New Haven, Conn. 
. . . Alloys Steels Pay Off is title of 
200-page handbook aimed at engineer- 
ing, purchasing and management per- 
sonnel. More than 60 case histories of 
use of this material in modern equip 
ment are given. Write on letterhead to 
Climax Molybdenum Co., 500 Fifth 
Ave., New York 36. 





BEST AIRPLANES — 
| TODAY AND ~— 
' TOMORROW... 


Rack and panel ribbon-type contact 
electrical connectors, available in pin 
polarization and new barrier polariza- 
tion, are described in Catalog R1, avail- 
able from American Phenolic Corp., 
Chicago 50. . . . Uses of pressure-sensi- 
tive tapes for numerous metalworking 
operations are given in 56-page manual 
being distributed by Minnesota Mining 
& Manufacturing Co., Dept. P-537, St. 
Paul, Minn. 


Iwo grade of RC 55 and RC 70 
titanium tube and pipe with advantages 
and applications, physical properties 
and handling characteristics, are de- 
scribed in bulletin being distributed by 














..-Flush Latches 
and Hinges by 
HARTWELL 





Continuous specialized design and 
manufacture for nearly two decades 


HARTWELL FLUSH LATCHES AND HINGES are specified 
for their proven trigger-action, vibration-proof characteristics. 


Flush locking device adaptability to special aircraft latch design requirements 
and productability through 300 combinations of bolt and trigger offsets. 


HARTWELL Engineers are not only proficient in coping with the 
various problems of your particular application —but willing to help you 


cut corners in time and cost as well. 


You're certain of just one standard of quality—the highest, 


because a specialist does it best! 





HARTWELL AVIATION SUPPLY CO. 


9035 Venice Blvd., Los Angeles 34, Calif. e Branch Offices: Wichita, Kans.; Fort Worth, Texas 
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Alloy Steel Tube Division of Carpenter 
Steel Co., Union, N. J. . . . Universal 
joints are comprehensively described 
and applications given in 1 2-page cata- 
log available from Joint Division of 
Gear Grinding Machine Co., 3901 
Christopher, Detroit 11. 


Colonial “4” convertible broaching 
machine, capable of horizontal pull 
broaching and vertical push and pull- 
down broaching and press work, is cov- 
ered in Bulletin FW-55. Write Colon- 
ial Broach Co., Box 37, Harper Station, 
Detroit 13. . . . Full-view Rotameters 
for measurement and control of flow 
are detailed in Bulletin 115 being dis 
tributed by Brooks Rotameter Co., 
Lansdale, Pa. 


Type 21-103C mass spectrometer 
capable of determining composition of 
mixtures with as many as 30 or morc 
components varying in weight and com 
plexity, is described in Bulletin 1800C 
available from Consolidated Engineer 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 15, Calif. . . . New high-pres- 
sure molding techniques for economical 
production of glass-reinforced plastics 
in complicated shapes with metal in- 
serts, if required, are covered in Bulle 
tin GRP-] by American Hard Rubber 
Co., 93 Worth St., New York 13. 


Recommendations for minimizing 
porosity in aluminum castings are given 
in Producing Leakproof Aluminum 
Castings. Write George Sall Metals 
Co., 2300 E. Butler St., Philadelphia 
37, Pa. . . . Subcontracting activities of 
Mack Equipment & Machine Co. are 


provided in brochure; 327 N. Indiana 


\ve., Atlantic Citv, N. J 
Selection tables, instructions and 
installation data on new screw-lock 


insert is given in Bulletin 715-B avail 
able from Heli-Coil Corp., Danbury, 
Conn. . . . Details on small 28-v. de. 
continuous-duty motor for applications 
requiring high torque and good speed 
regulation are given in Form PM4-954. 


Write Dalmotor Co., 1315 Clav St., 
Santa Clara, Calif. 
Technical data on 17-7 PH (precipi 


tation-hardening) wire providing cor- 
rosion resistance and elastic qualities 
similar to high-quality spring steels and 
music wire are given in bulletin avail 
able from National Standard Co., Niles, 
Mich. . Numerous types of mate- 
rials handling and storage equipment, 
including stackbins, stackracks, pallets, 
trucks and tool storage items are cov- 
ered in booklet being distributed by 
Stackbin Corp., 1311 Main St., Paw 
tucket, R. I. Complete standard 
line of Type FSR RF interference sup- 
pression filters is provided in catalog by 


Filtron Co., Inc., Flushing, N. Y. 
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CP) UNITED AIRCRAFT PRODUCTS, INC. 


“wren anc” Box 1035, Dayton 1, Ohio 
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The father of our time is the Sun, 
whose day we divide, whose heat 
gives life. To the Oriental, time is as 
a silent pool, and man comes and goes @e n d u i ne a « > Cc i a y 
as do the ripples on its surface— r r c 
enduring within the great continuum 
of creation. To the Westerner, time is 

. j tac — ; , one 2 a cure 
an arrow, swift in flight — sure in Flights come and flights go. The sun boils and pools freeze. Time comes and 
destination, passing, ever passing on. 7 ¢ 





time goes, but the accuracy of Kollsman products endures. 


You can depend upon Kollsman . . . in these seven fields: 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


\ Our manufacturing and research facilities . . . our skills and talents, are 


available to those seeking solutions to instrumentation and control problems. 


© ko | | S m qd n —— 


80-08 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF S/d@/2 da od COIL PRODUCTS CO. INC. 
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V-2 VEHICLES are portion of the mobile fleet required to transport, erect, service and launch this early ballistic missile. 


-* 


» 


~— 


tls 4 ae 


NIKE NEEDS are served by acquisition and guidance radars, vans for control and command centers and mobile launchers 


trailers and 
lars than expend- 


Support Units Are Key Part is helps explain why an aircraft 


no longer essential to the 
e _ | pment ot 1 ir weapon, and 
Of Aerial Weapon System ,  omeun en Gl ae 
. f a sub contractor to an electronics 
firm, a universit rr an automobile 
manutacturer 


By David A. Anderton 1S UAE, JUL ON" Sn sige 
- whl } WO Dadi ille ines : ; ; 

| on which two parallel Ancillaries 
Sixty-three items of support equip ward the factory doors. Down one 

ment go into squadron service with on ine stood missiles, brightly painted, in There are a half-dozen types of 


of today’s typical missile systems. various stages of completion. Down th equipment that support a missile op- 
They range from simple handling and other was an enormous assortment of ration in the field: servicing, handling, 
transport fixtures to synthetic trainers wheeled vehicles: small trailers, larg: iding, checkout and test, launching 
as complex as the missile itself. More trailers, transport fixtures, v heeled dol nd training 
than 30 of these pieces of equipment lies, hooded wagons. Each of the P Factory to Field—Trace a_ typical 
are as big, physically, as the missile. items had a specific place in the missile ocket-powered missile from the time 
Design, development and production system; each was a vital link in the final t is shipped from the factory until it 
responsibility for all these “extra” items operation against an enem soes on its final mission. 
falls on the shoulders of the pmme l'o this contractor, the missile systen t is off-loaded from the train, plane 
systems contractor. was a complete reversal of the conve boat that brings it near the opera- 
> Building on Wheels—‘“‘We started to _ tional aircraft business, where the ai! 101 transported to an as 
build missiles, and wound up in the frame was the biggest end product mblv and ection area. After as 
trailer business.” said one executive Here was a business re the airfram« it is checked out: its avionic 
recently. was almost subordi » the rest of the I powerplant may be _ tested 
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gas. 


irea, whet ment 
ly alert bas > The Breakdown—Handling 
ordered, the mi is probabl he least 


pecific adjustments for the lot, and is largelh 


sophisticated 
ra 0 

fueling and warhead fixtures with one or m 
nh separat irca missile comp 

kout, and the n ere might be o1 uch 


un 


wher | 


upplic 
ulic fluid, oxve 
rious voltage 


may requil 


delivery pr 


circumstan 
it the basic problen 
» Danger Areas—Loading 
into a rocket-propelled mi 
from wh 





CORPORAL vehicle: transport 


launcher, servicer and bulldozer on one set of wheels ft 


to d 
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FLY WEATHER-WISE 


[These weather items prepared in consultation with the United States Weather Bureau | 
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. 
ALBANY 





It pays to keep a reserve supp! 


s = 2hr 56m 


For instance: You lose more tim« 
a headwind than you regain in th 
from Bto A. This is because the heady 


than the tailwind does. 


The example at right illustrates h 











GS = Ground Speed 


Flying across country 


teve t 
TX ( 


port when 


Best Pair to Get You Ther 


HEN ALOFT it’s comforting to know that you have taken 
every precaution on the ground before take-off. Selecting 


the right aviation fuels and lubricants is mighty important grout 








work.” The famous Flying Red Horse aviation products have 


SORE YP PORN , fe build “a eg Ce 
approval of every major aircra uildet irpass the rigid speci Oo ] oil 


cations of the Army and Navy...have been a first choice among AERO 


leading pilots and pioneers since the Wright Brothers. Insist 
& 


Mobilgas Aircraft and Mobiloil Aero in your pla Mobil as 


AIRCRAFT 


SOCONY-VACUUM OIL CO., INC., and Affiliate 























CHANNEL +150” series 
OSCILLOGRAPHIC RECORDING SYSTEMS 


in 
addition to 
hese new additions to the “‘150 family” follow 
the original 150°’ design concept which permits 


rapid change-over from one set of recording require- 
ments to another by means of interchangeable, 





plug-in type preamplifiers 
The Model 158-5460 eight-channel system (upper 


y 7 
. Also 8 and 6 Channel Systems left photo consists of an eight channel recorder 
for recording analog computer outputs, assembly and eight Driver Amplifier-Power Supply 


units. To this basic assembly the user adds any 
combination of Sanborn **150” plug-in preamplifiers 
or other applications where 1 
volt/cm sensitivity is usable. com- 
plete eight-channel system shown 
comprises four Model 150-2000 
Dual Channel DC Amplifiers and an 
eight-channel Recorder Assembly. 
Each Dual-Channel Amplifier is 


to meet his requirements. Each channel provides a 
4 cm deflection. 

The six-channel system (156-5460) has the same 
basic assembly, except for fwo less galvanometers 
and one less Driver Amplifier-Power Supply unit 
in each cabinet. Each channel provides a 5 cm 
deflection. 





complete with common power supply. 3oth systems offer: nine chart speeds (0.25 to 
(The six-channel version is identical, 100 mm /sec.); erlended frequency response; im- 
except for two less galvanometers - proved regulated power supplies; individual stylus 
and one less Dual- Channel Amplifier.) temperature control for each channel; improved 
Also four channel models. Channel control of input signals by 1, 2, 5, 10, 20, ete. 


attenuator ratios; controls for timing, manual and 


Models remote coding. 


Write for catalog material on any 


Sanborn "150" Recording System SANBORN Wew COMPANY 


CAMBRIDGE 39, MASS. 











and an emergency 
aircratt 


sign three tank trucks 
vehicle. 
pany designed a 


In one case, an com 


single-unit 
] 


vehicle to handle propellant loadings 


for an airplane powered by an auxiliar 
rocket unit. The truck was about as b 
as a commercial fire 
some indication of the 
plexity of the problem a designer 
tackle. 

Rocket powerplants have a unig 
problem in the case of an aborted m 
sion that never gets off the ground 
The fuels must be off-loaded. ‘Thi 
quires special equipment for emptying 
fuel tanks and purging them, and 
dumping or transfering the off-load 
fuel to another vehicle. ‘This opera 
requires the same safety equipmen 
tueling would 
> Pre-Flight Proof—Design and nu 
of checkout and test vehicles dep 
on the system, according to 
tractor. For hi ther 
one checkout 


with 
ment ofr gon ) 


engine Phi 


SIZ ind 


missile, 
vehi le, i] 
hniqu 
quickly determine 

missile is ready to 

rhe same missile 
cial test pl es of test equipment 
the powerplant and en for the 
the weapon 
contain all the nm 
check and test functions to prov 
readiness of a missile. They furnis! 
way of checking the complet 
tional cvcle of the 
runs from a 
launch 

In several of the 
siles, a completely new philosophy of 
testing had to be developed, with the 
consideration that the 
be operated in the field by men w 
specialist ratings 

Thus every checkout operation had 
to be built around an 
foolproof sequence. his 
interlocking sequence switches which 
cut the item under test uit 
with a simple “good” or “bad” indica 
tion. If the answer came up ~ 
switch could be advanced to the next 
position. If “bad” then the switch 
could not be advanced until the faulty 
item was replaced with a complete 
new component. 

In the design of the missile system, 
the components were developed as 
plug-in units. In the event of a mal 
function, there is no need to trace cit 
cuits at the field level. Instead, the 
faulty unit is hauled out and a new one 
plugged in with a minimum of delay. 
This means one more piece of mobile 
equipment: a stockroom of duplicate 
components. 

In addition to test equipment that 
goes into the field with the missile bat 
tery or squadron, there has to be a com 
plete set of test gear developed to fit 
other unique requirements of the fac- 


These item 


missile on 11h 


1, 


ready tatus up ft 


ontemporary mis 


system was t 


+} 


iutomatic oF 
was done with 


into a cir 


good” th 
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servicing 


happy to be aboal.. 


Connie! 


TWAS SUPER- 


AA RBLIMES 


BGG0 wx Aikce eat! 


WIDEST, MOST SPACIOUS SEAT IN PASSENGER SERVICE 


As soon as you see ‘em you'll 
agree that TWA’s choice of 
TECO seats for their Super G 
Connies has resulted in a 
fresh-looking, more spacious 
and comfortable seat than 
any in passenger service. 
We thank TWA for 

their cooperation 

which greatly assisted 

us to achieve the 

exciting, super- 

qualities found in 

these TECO 


airline seats! 


Completely New in Comfort 
and Fresh, Smart Styling! 


Created especially for TWA in striking colors 
and materials to harmonize with the luxu 

ous interior of their Super G Connies, TECO 
seats and berths contribute, in good meas- 
ure, to the ultimate in passenger comfort 


found aboard this great TWA fleet 


FREE, ILLUSTRATED CATALOG ond specification sheet on many models of TECO 
seats ore available now. Write on company letter- 


heod to receive your copy of this valuable infor- 


mation 
ih ite 
INC. 


2501 NORTH ONTARIO STREET 
Burbank ° California 
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Through the altitude barrier tory assembly area and the test firing ; 


site. 

General practice with rocket power 
plants is to put them through a proof : 
run at the factory under static and en- { 


vironmental test. When the field units 
get missiles, they check only the power 
plant functions without an actual fir- 
ing, 

The first rocket firing after leaving 
the factory is the real one, for the mis- 
sion. This procedure is possible only 
where reliability is excellent; this is the 
case for current rocket motors 
> Launching—Missile launchers come in 
1 wide variety of complexity, from the 




































fixed underwing racks of some air-to 
iir missiles through the multi-missil 
torage magazine and racks for the Nil 
stem 
In some ises, th upport 
during transport and handling b 
in integral part of the I in 
Nike In other . the 
pletel: separate iten 
Ground-to-ground m qu 
simp! tand that n  ( 
poral) or mobil f uit ad 
justable in elevat 
of traveling over t cged t ‘in of 
the battleground (Mat Honest 
John 
Training Aids 
raining techniqu id equipment 
ire a major project in the systems con 
This new Scott regulator weighs tract 
only 2.14 pounds. It is easily One _air-to-surta . re, 
mounted with 4 Dzus Fasteners in held use 1s accompanied | are ob 
standard panel space. t ners, including sp mgnt simu 
lators for the pilots nt t 
raft, a missile simulat t 
Lighter components for lighter aircraft erations trainer and 
maintenance traimuing 
Military pilots are protected against the dangers of cabin pressure drgmee-ge Missions— 1 rr 7 
loss in Strategic Air Command B-52 Bombers equipped with the t used, Curing _ a it pwd _garm 
new MB-1 Oxygen Regulator. Automatic, fool-proof operation at some modified a — oe 
deadly altitudes insures a completed mission. This amazing new mee gorancerege ae oe _ 
regulator is a recent achievement of Scott-Firewel developed in Thes proeicge or ee ee om 
conjunction with the Air Force Aero Medical Laboratory. It is 7 = ti vier “ vag 
designed to meet the requirements of the Air Force Partia! Pressure , : sg elas —— 
Suit but may also be used with the Standard A-13A Oxygen Mask. 7 aay Re cone cs = 
as ; maintenance personn ng been 
Write today for complete information. mes ime thee aouwis ad inductey “Thu 
increased complexity of missile system 
has made imperative an expansion of 
a training aids to include actual compo 
ey nents that can be fed simulated fault 
4.21 } much as unusual situations are fed into 
OXYGEN AIRCRAFT | PORTABLE AIRLINE HYDRAULICS MEDICAL OXYGEN flight simulators for pilot training 
EQUIPMENT TAIL WHEELS | OXYGEN UNITS [| CONTROL WHeets EQUIPMENT > Buildings, Too—This list of mobil 
equipment has not included the amaz 
etal es, For complete information write today! ing number of buildings or shelters that 
have to be provided for operations in 





the test area and later in the field 


TOON M Me AATEC), Mele) GAR Command centers for fcld operations 


| are usually in a trailer containing the 
275ERIE STREET, LANCASTER, N.Y launching control panels, presentations 
)UTHERN OXYGEN CO. 15 WEST 57th STREET, NEW YORK 19, NEW YORK of tracking and guidance svstems for 


the entire battery, countermeasure 
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for improved readability, specify 


"=" LEWIS 


aircraft temperature indicators 


@ Standard ANDI0412 
cases 


@ Scale arc approxi- 
mately 250° 


@ No auxiliary com- 
ponents 


@ No vacuum tubes 


@ Operate the same as 
conventional thermo- 
couple type or resist- 
ance type tempera- 
ture indicators 


@ Interchangeable with 
conventional temper- 
ature indicators, use 
standard resistance 
bulbs or thermo- 
couples and leads 


@ Made to Military 
Standard Specifications 


@ Tested and Approved 


COMPARE the improved readability of these 
long scale indicators with these... 


Conventional indicators 


Recognizing the need for improved reada- 
bility without increasing panel space require- 
ments, The Lewis Engineering Company has 
developed these completely new Aircraft Tem- 
perature Indicators both in the Thermocou- 
ple Thermometer type and in the Resistance 
Thermometer type. 


the LEWIS ENGINEERING COMPANY 


naugate € =. connecticut 











TODAY, THE SOLAR MARS airborne auxiliary 
power unit is rated at 750 hours between 
overhauls — three times initial estimates 
when the first Mars APU’s were put in 
service in 1953! 

On the Douglas C-124C Globemaster, 
Mars APU’s have logged more than 


On C-124C Globemaster, the Mars APU supplies 
power on the ground for cargo loading, engine 
starting, etc., as well as providing airborne auzxil- 


iary and emergency power 





Compact Mars APU’s require minimum maintenance 





2 


Solar gas turbine generators 
set new standards in 
airborne dependabil ity 


40,000 hours of rugged, dependable 
service in little more than a year. 

These facts demonstrate that gas 
turbine driven airborne generator sets 
are proven, working realities. Just press 
the button—the Mars delivers full load 
in seconds, even under adverse temper- 
ature conditions. 

Add this reliability to the light weight, 
compactness, and other Mars advan- 
tages—and you have the finest, most 
practical airborne generator set yet 
developed. We'll be happy to send you 
complete data about Mars APU’s, or 
other aircraft applications of Solar’s gas 
turbine engines. 


SOLAR os 


AIRCRAFT COMPANY DES MOINE 


ENGINEERS WANTED. Unlimited opportunities in 
Solar’s expanding gas turbine program! Write today, 
giving your experience, to the address in the coupon 








This is What Ota 
Solar Offers You 


When heat, corrosion or difficult 
specifications are problems, Solar 


can help you solve them. Solar spe 


a et 


cializes in the manufacture of preci ; 
sion products from alloys and special : 
metals for severe service. Solar’s 


experience since 1927 is undupli- 


cated in this field 






























SPECIAL PRODUCTS 


50 hp 


Gas Turbines. Solar “Mars 
engines for auxiliary generator sets 
ground carts, portable fire pumps; 
Solar “Jupiter” 


variable and constant speed models 


Bellows. “Sola-Flex’'@ 
bellows and expansion 
joints in many designs 
from in up to the 
world’s largest, 28 ft 


500 hp engines in 


in diameter 


Controls. Complet ntrol systems 
utilizing the new Solar “Microjet’® 
principle for control of gas turbines, 
jet engines and pneumatic device 


CONTRACT PRODUCTION 


Current orders include aircraft 
engine and airframe parts, pneu 
matic ducting, atomic energy con 
ponents. Customers include th 


finest aircraft and indt 


panies in the U.S. and Europe 





Plants. In San Diego and Des Moines 
(photograph above A total of 
1,400,000 sq ft of floor space 

Approximately 5,000 employees 
Annual sales over $65,000,000 


Services. Research, design, develop- 
ment and production engineering 
staffs. Experienced with all alloy 
steels, stainless alloys, super alloys, 


and titanium and its alloys 


Facilities for all types of metal 


fabrication—forming, machining, 
welding, brazing, casting, coating 
Equipped for prototype, limited or 
mass production. Extensive labora 
tories. Complete quality control 


INFORMATION 


For more information regarding 
Solar Gas Turbines 
or any Solar product 
or service listed above, write 
Solar Aircraft Company 
Department A-91, 
San Diego 12, ¢ 
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ontrols and similar equipment 
Keach of these incillary uni 


a non-expend ible item, 
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that eventually, the 11T¢ 
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ontractor will make m 


probably 
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nissiles in quantity than traile 

‘his introduces another complicat 

; factor, which is that the auxiliar 

| ire never built in quantity enous 

to justify mass production techniqu 
So the contractor is faced with a tor 

ision: Should he produce a few it 

neconomically, but under direct 
trol, or should he subcontract th 
iC ind lose some measul f d 
nd production control? 

{ 
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Logistics 


Under the broadest interpretation 
the we ipons system concept, the 
tractor 1 illowed to change a 


practice within the military servi 
elf. He can 


quadron or batterv organization, 


1 
recommend Change 


the numbers of specialist ratings 
quired, suggest curricula for studi 
> Higher Echelons—One of the fir 


problems still under consideration 


vhat to do 
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ibout maintenance bev 
it the USAF depot 
Under th urrent 
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ic hieid level 


for eX imple. 





not acceptable. It should all b 
ider one root 
At least one 
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tractor who said that he started build 
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cTing hang¢ ind a ynplet 






his 1s the second of three art 
stems The first H 
\\ ¢ pon Svstem 1 | 


On Weapons § Ss\ 





AVIATION WEEK, April 11, 1955 


raft system 


Materice) Command system, prim 
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25 years 

of experience 
in aviation 
built the new 
SENSENICH 
METAL 


PROPELLER 


CAA approved 
up to 165 HP 









[weENTY 
YEARS ol design 
ind manufacturing 














Aerodynamicists 


% New subsonic and supersonic project 
are creating an urgent demand for aero 
dynamicists at Northrop Aircraft, Inc 
America’s first company in the vital devel 
opment, 


design and production of all 


weather and pilotless aircraft 


%& If your training and experience quali 
fies you for one of these 


assignments please telephone or wir 


Mr. Robert Ehinger 
Manager of Engineering 
Industrial Relations 
Northrop Aircraft, In 


Hawthorne, California 


% Expense-free Los 


NORTHROP AIRCRAFT 
INCORPORATED 
HAWTHORNE, CALIFORNIA 





challenging 


Angeles interviews 


will be arranged for qualified applicants 












experience in build 
ing 400.000 propel 
for light aircraft 
that the ol d 
base on which the 
new sSensenict 
etal propetie 
aeé elope d lt 
inusual airtoul er 
tior its thoroug! 
ipration ul ey 
ind flight testing 
result in a metal 





propeller ot maxi 





mum efficiency and 
dependability 

Write today for 

complete facts 











Sensenich’s new 
> 





metal propelle 
CAA approved up 
to 165 HP. 






Dept. W 
SENSENICH 
CORPORATION 


Lancaster, Pa 

















c Other SENSENICH Propellers 


SKYBLADE 
CAA approved up to |}65HP 








-ontrollable 


woop 











Fixed Pitch CAA approved up to 72° HP 
TEST CLUBS 
up to 3 HP 
PR HUF i Rex r 
kes f j t ~ J propellers 
enich . r ble 
x, ¢ i plotir . 
2 st A Pp 
Aire +t. Apr f Rey 28 






















Serving the Aircraft Industry 
for a Quarter of a Century 
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Sanders Beats Out Top Avionics Firms 


By Philip Klass 


Nashua, N. H.—Three things mark 
Sanders Associates, Inc., as a fast-rising 
ivionics that bears close 
watching: 

e Fast growth—fast even for an industry 


com- 


newcomer 


where 
panies is almost commonplace. 

e Numerous significant new develop- 
ments in a variety of ficlds that would 
do credit to a firm several times its size. 
e Long-range development program for 
a highly classified equipment which, if 
it “hits,”” could prove as big as the inter 
eptor fire control program which 
launched Hughes Aircraft its 
meteoric rise. ‘The company scored over 


rapid expansion of new 


on 


two major avionics firms (Westinghouse 
and Bell Telephone Labs), 
had Phase I study contracts, to get the 
Phase II hardware contract. 

> Fast Rise—It was less than four vears 
ago that a hopeful group of 11 young 
engineers, with $75,000 capital raised by 
mortgaging homes hfe insurance, 
set up shop here in the top floors of 
a mill (and community) that had been 
abandoned bv a textile firm. 

Today the company employs 350, a 
figure expected to rise to 500 by July. 
Its current vear’s gross sales will run 
nearly $5 million, and by 1958 should 
go “well over $12 million,” with em 
ployment topping 1,000, a company 
official says. 

The firm’s president, Royden C 
Sanders, Jr., a prolific inventor with 
33 patents, is credited with the develop 
ment of FM/CW radar in America 
> Notable Achievements—At the mo 
ment Sanders probably is best known 
for its tiny floated rate gyro, measuring 


which also 


ind 


] in. in diameter and 2 in. long, and 
weighing only 3 oz. When first an- 
nounced nearly three years ago, it was 

far the world’s smallest rate gyro, a 
distinction it may still hold, although 
with more competition. Sanders also 
made news as a participant in the 


Navv’s 


rac tory 


Project ‘Tinkertoy automatic 
program. Its contribution was 
the adaption of several existing avionic 
equipments to Tinkertoy construction 
for comparative evaluation of the new 
technique. This type of activity is con- 
tinuing, and the firm recently received 
an order for ““Tinkertoy-ized”’ sonobuoys. 


New Developments 


However, these appear destined to 
be overshadowed by developments 
spawned during the past several years 
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NEW RADAR UNDERGOING TEST atop abandoned textile 


famous for textile industry, but now home 


those 
which 


and now ready for disclosure, or 
still in process. Some of these, 
hold considerable 
Sanders Associates 
in the avionics fields, include 

e Transistorized low-high altitude radar 
altimeter, which reportedly will give the 
high accuracy of an FM altimeter at low 
altitudes and the accuracy of a puls¢ 
type iltimeter at high altitudes, 
vet will weigh only half as much as the 
best FM or pulse type iltimeter now 
[he new APN-93, a USAI 


PTOTNIS¢ ot 


? ] 
a well-known nam 


radai 


available. 


LE COIR ONE OR ERR inte 
Some emcees seem comers nee ee 
LD CRN NS oe comm ERI, cements 
Re Osco cies teatm, semen 


FLUSH-MOUNTED radar antenna, under 


making 


oe: — smeae ees Ween | 
mill looks out on Nashua, once 

for Sanders, fast-rising avionics firm. 

sponsored development, is exp¢ 1 t 

weigh only 25 lb., operate up to $0,000 

ft. altitude. Sanders beat out 17 other 

firms to get the contract 

® Novel airborne radar antenna feed, 

vhich permits the radar to get 

time iS many loo it the target 

300 /second is conventional f 

lhe feed mechanism requires no rotat 

ing joints and is statically and 

illy balanced, eliminating usua ra 

tion pl »blems 

e Plastic radar antenna dish which 





l 


4 in. thick, for highspeed aircraft, employs 


4x4 slotted array. Power divider (r.) uses new photo-etch technique. 
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One of the few things 

that fly...that couldn't 

be made better with Bi 
3M Adhesives, Coatings 


and Sealers 


x For a free booklet illustrating 3M Adhesives, Coatings and Sealers at work in the aircraft industry today, write to 3M, 
Department 244, 417 Piquette Avenue, Detroit 2, Michigan. For even faster facts, call in your 3M Field Engineer. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


63 








Vital link between thought/and action 
paces all military and industrial activity 


RADIO COMMUNICATION, oldest of the electronic sciences, has 
long played an important role in the thought-action process; yet 
today it is being called upon for capabilities and performance char- 
acteristics far beyond those afforded by the present state of the art. 

Such demands stem from the basic importance of advanced com- 
munication systems in maintaining American military superiority. 

Recognizing this, The Ramo-Wooldridge Corporation is today 
engaged in research and development activities leading to the pro- 
duction of radio communications systems capable of providing the 
information capacity, versatility, range, and reliability necessary to 
insure maximum performance of our weapons systems. 

And yet the challenge is not all military. It is inevitable that the 
application at Ramo-Wooldridge of these advanced modern theories 
and new techniques will lead to significant accomplishments in the 
field of commercial communications as well. 


The Ramo-Wooldridge Corporation 


DEPT. AW, 8820 BELLANCA AVENUE; LOS ANGELES 45, CALIFORNIA 





Engineers and physicists 
qualified to undertake ad- 
vanced work in systems 
analysis and engineering, 
circuit development, trans- 
mitter and receiver engi- 
neering, modulator devel- 
opment, and propagation 
studies are invited to in- 
vestigate the opportunities 
existing in HF and micro- 
wave communications, data 
transmission, facsimile, and 
allied fields, awaiting them 
at Ramo-Wooldridge. 





HERMETICALLY SEALED printed circuit boards and flush-mounted high-temperatur 


resistor and capacitor (mounted at left) are new Sanders developments 


Sanders says can be molded mor 
rately than conventional spun 
num Or magnesium dishes, gi 
boresight error of 4 angular mil o1 

I'he plastic dish is stronger, weighs on] 

half as much as aluminum and ha 

proximately 1/6 the moment of inert 

Chis reduces drive-motor power requ 

ments 

e Midget two-stage solenoid valve, honics from 
measuring Only Ixlx34 in. and weig! 
ing only 0.7 Ib., yet capable of 
trolling 5 hp. of hydraulic flow fro 
in electrical input of only 40 ma 
photo, p. 66). Frequency respons 
portedly is flat to within 3 db. at fre 
quencies out to 100 cps., and the 

has built-in chip-clearing protection 
prevent jamming 


e New magnetron, 


[he new “bootstrap valve,”” a 
called, is approximately 1/5 the weight 
and size of comparable units, and will 
sell for 25-50 less, Sanders says 
e Photo-etched microwave components, 


including waveguides, attenuators, e Helicopter hovering device 


TINKERTOY VERSION OF AN/APN-22 radar altimeter is one of 


which Sanders has redesigned to use modular-type construction 


ral equip nt 
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THERE IS 
ONLY ONE 
PLACE 


Where your customers and 
prospects come to you 


Where you cover the avia- 
tion market economically 
and effectively 


Where you increase sales 
and promote new business... 


it’s the 
fourth 


International 


AVIATION 
TRADE SHOW 


May 4, 5, 6 
69th Regiment Armory 
Lexington Ave. at 26 St. 
N.Y.C. 


Reserve your space now. 


Write Dept. N 
Aircraft Trade Shows, Inc 
Hotel McAlpin, New York 1, N. Y. 


PE 6-5933 Cable: Airshows 

















TERMINALS 


ave light enough to fly! 


From the very start when Fusite pioneered the 
first hermetic terminal that was an interfusion 
of glass and steel we aimed at a favorable 
weight-to-strength ratio. 


Though there have been many improvements 
in both designs and materials our basic idea 
remains unchanged. Even a terminal which 
serves as a structural part (many of ours do) 
should not include unnecessary weight. Only 
where an actual interfusion of glass and metal 


exists can a light formed _ 
stamping be used. _ [ -~ a 


We suggest that any her- 
metically sealed electrical 


component that may be (¢— —T7 
called upon to fly should L y 

have rugged light weight —g-—-l 
Fusite Terminals. La 


catalog giving complete informa- 
tion of our extensive line to 












ERNVIEW AVENUE 
ATI 13, OHIO 











| eee 
BOOTSTRAP solenoid valve for missile use 


can handle 5 hp., has frequency response 
of 100 cps., weighs only .7 ib. 


on the Doppler radar principle) which 
weighs less than 25 lb. Sanders de- 
livered the research model less than 
four months after receipt of the Navy 
contract. Weight of the production 
prototype, now under construction, will 
be only one-third the contract spec 
figure. ‘This is partly due to the use of 
['ri-Plate plumbing. 
e Flat capacitors and resistors, espe- 
cially designed for flush mounting on 
printed circuit boards or Project Tinker- 
toy module wafers (see photo, p. 65). 

Both types of components will be 
designed for 150C operation. At pres- 
ent, Sanders is making the components 
by hand, but plans to tool up for pro 
duction during the coming year. 
e Hermetically sheathed printed circuit 
boards which keep out moisture from 
the enclosed printed circuitry and make 
it possible to dip-solder both sides with 
out solder sticking to unwanted por 
tions of the circuitry 

[he Sanders-developed process con 
sists of bonding thin transparent sheets 
of Kel-F to both sides of an epoxy 
resin base board upon which circuits 
have been etched. At those points 
where solder is desired, it is only neces- 
sary to grind awav the thin laver of 
Kel-F (see photo, p. 65 

Although developed originally for its 
own needs, Sanders plans to produce 
the hermetically sealed units for other 





BUILDING BLOCK construction simplifies 
machining of internal ports and orifices, 
makes more compact unit. 
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it takes 


On any new design, it takes a lot of 
spadework...a lot of sweating. ..before 
plans mature. 

It is in those early stages of planning 
that Shafer Bearing Engineers, through 
research and test experience, can make 
valuable suggestions to save your engi- 
neering time...save space and weight in 
the finalized design... and save expense and 


SHARE . 3 





a lot of spadework 


man-hours on production line assembly. 

We have done so for many others in the 
industry... why don’t you ask us to come 
in and help sweat out that new design? It 
costs you nothing...may save you much. 

Call, wire or write: Shafer Bearing 
Division, 801 Burlington Ave., Downers 
Grove, Ill. In the meantime. 


new full-color Catalog No. 54 


write for 


CHAI ‘> BELT COMPANY 











Double-Row Torque Tube Bearing 
...Instant self-alignment always 
available....Easy relubrication with- 
out disassembly....High radial and 
thrust load capacity....Exceptional 
shock-load reserve strength. 
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Luxurious ‘sound-insulated and 
air-conditioned comfort with 
greater visibility can be yours in 
the Twin-Bonanza. This big 
quiet cabin permits more free- 
dom and greater vision than 
any other plane in its class. 
Once you see it you'll agree that 
here is a most compelling invita- 
tion to relax and enjoy flying at 
its 1955 best. 


Fites farther and 


flies faster 
































Ky Ul 


Appearance, performance, comfort, and safety 
merit pride of ownership in the Twin-Bonanza, 
but careful reveals many more 
plus factors that add up to the best buy in its 
field — and in-flight have 
proved its rugged dependability At full gross 


weight, and at only 66.6 per cent power, this 


comparison 


. 
millions of miles 


new BEECHCRAFT cruises at 200 miles per hour 
It has a top speed of 210 miles per hour. 








*®ASK ABOUT 
BEECHCRAFT’S 
NEW EXCLUSIVE 
LEASING PLAN. 


Typical costs, operating data on 
Wichita, Kansas, U.S.A 
Albuquerque—Cutter-Cart Dallas—J. R 

Flying Servi« Im Davenport 
Amarillo Tradewind A rt Sers 

Corp Denv M 

. . Aviator 
Atlanta and Birmingha H - : 

Southern Airways ¢ pa . r , 
Butte—Butte Aero Sales & gar eo 

Service, Inc F - 

ansing ra 

Charleston—Hawthorne pe alr 

Flying Service “we 
Chicago—Butler Airplane Memp! 

Sales Corp 


request 
or from any of the following Beech Distributors 


pray Co 





from 








Beech 





There's a real travel-thrill in store for you dur- 
ing your first ride in this new Twin-Bonanza. 
Here is real airline performance with the ulti- 
mate of comfort. 
Once you see and fly this BIG six-place Twin- 
Bonanza that this is flying — 
1955 style! With a range up to 1,100 miles, 
Chicago to Houston, San Francisco to Denver, 


or Detroit to New Orleans can be nonstop trips. 


private ai transportation 


youll agree 





Aircraft Corp., 


Atlantic Avi- 








than any other plane in the six-pliace field! 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 


Teterboro and East Boston— 


Milwaukee Anders Air Philadelphia 
Activities ation Service, Inc Atlantic Aviation Corp 
Nashville—Capitol Air Sale Portland—Flightcraft, Inc Topeka—Topeka Aircraft 
! Rochester, Minn.—Gopher Sales & Service 
New Orlea Magee Aircraft Aviation, In — Tulsair Distributors, 
‘ Rochester, N. ¥ > A m 
New York City—Atlant seein te Page Air-  delie—Ohio Aviation Co 
Aviation Corporatior Salt Lake City—Kemp & V 7" a Norman Larson 
o 
Oeitens—rectic Alscran Retery Aissorvtoe, Sa Wichita —Aircraftco, Inc 
Seles Company San Antonio—Alamo Avi Wilmington— Atlantic Avi- 
Oklahoma ¢ ty Airc raits atior nx ation Service 
n Inc Shreveport——Currey Sanders Youngstown Youngstown 


Omaha—C. J. Abbott & Co Aircraft Company, Inc 





Airways, Inc 
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NEW ([ETOURNEAU sip Jow 





MOVES BIG PLANES GENTLY 








Smooth electric power — easily con- 
trolled — makes the LeTourneau Air 
Tow highly effective for towing the 
biggest bombers into position. “Easy- 
does-it”’ starts protect air frames, 
equipment, and delicate instruments. 


“Tight-Spot Maneuvering”: Electric 
drive wheels — steered in pairs — give 
the LeTourneau Air Tow unusual 
maneuverability for compass swing- 
ing on an instrument check, spotting 
a bomber in a hangar or on the line, 
or dispersing aircraft. Four-wheel 
steering permits sharp turning, includ- 
ing obliques. 

Works On or Off the Apron. Oscillat- 
ing axle keeps all wheels on the 
ground; big tires provide flotation and 








q Llectric: Wheels 
Drive and Sleer 


traction on smooth concrete, through 
mud, or over frozen surfaces. 


Dual-direction drive control panels 
make the LeTourneau Air Tow easy 
to operate forward or backward. 
Always has “open window” view of 
plane being towed and route ahead. 
Other Tow Vehicles Available. Le- 
Tourneau Tow units can also be sup- 
plied for other unusual, tough han- 
dling problems. Like the many other 
LeTourneau machines being used 
today by the military establishments, 
they are powered by Electric Wheels 
— a package power system that can 
solve YOUR handling problem — 
whether in defense or industry. 


For full information contact R. G. LeTourneau, Inc., in Longview, 
Texas, specialists in BIG machine development since 1929. 





2604 South MacArthur 








R.G. ETOURNEAU [NC 


General Office: LONGVIEW, TEXAS 


Longview, Texas 


MULTIPLE-USE UNIT. 
Available as a_ general- 
utility ground-power 
unit that’s highly mobile 
for instant use. LeTour- 
neau gasoline-powered 
electric systerns supply 
current for wheels and 
ground power supply. 
This versatile Air Tow is 
available NOW! 











MOLDED PLASTIC radar dish reportedly is 
stronger, lighter, more accurate than conven- 
tional spun aluminum dish. 


avionics firms to their individual circuit 
requirements. 


Engineer Ownership 


Sanders Associates is an engineer- 
owned and operated business. All the 
voting stock is held by management, 
consisting of 14 associates, including 
Roy Sanders. All but one of the 14, 
the assistant treasurer and controller, 
is an engineer. Average age of Sanders’ 
management is about 36. 

Ninety percent of the non-voting 
stock (which pays the same dividends 
as the voting variety) is held by com- 
pany employes, according to E. C. Best, 
assistant to the president. (Best, a 
former Marine colonel, headed BuAer’s 
electronics division prior to joining 
Sanders.) 

Balance of the non-voting stock is 
held largely by local Nashua people. 
Contrary to early reports, Sanders has 
no large corporate backer. 
> Early Start—Sanders himself has an 
interesting background. While a junior 
engineering student at Rensselaer Poly- 
tech in 1938, he conceived the first 
radio (FM) altimeter. Sanders took 
the idea to what is now the Wright 
Air Development Center. The Air 
Force liked the idea, but was reluctant 
to give then-precious development 
funds to a young engineering student, 
no matter how ingenious. So the Air 
Force contracted with Bell Labs for 
the development. 

Sanders interested Radio Corp. of 
America in the idea, quit school, and 
joined them. With Navy backing, 
Sanders and RCA _ developed the 
APN-1 radio altimeter, which saw wide 
use during the war. 
> Nucleus Starts to Form—Three of the 
men who worked with Sanders in the 
APN-1 development were Martin Rich- 
mond, William Mercer, and Daniel 
Blitz, all now associates in the present 
company. Richmond is executive vice 
president and head of systems develop- 
ment. Mercer is director of research, 
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HAMILTON AFB REPORTS .... 


SCRAMBLE}... When 
time is scarce and speed 
vital .. .G-E motor- 
driven power units pro 
vide Air Force alert 
hangars with fast, re- 
liable starting power. 


Shown is an F-86D 


Sabre, equipped with 


G-E J-47 jet engine. 





G-E Ground Power Units operate 2 years 
with “No electrical repairs required’’ 


G-E motor-driven units provide reliable ground 
power in 325th Fighter Squadron alert hangars 


During a scramble, speed depends on flawless perform 
ance by men and machines. For fast, reliable aircraft 
starts absolutely essential in an F-86D Sabre jet scram 
ble, the 325th Fighter Squadron at Hamilton AFB, 
California, uses G-E Motor-driven ground power units. 
For over two years, they’ve used four G-E units for 
starting duty in their alert hangars, and in that time, 
“No electrical repairs have been required.” 

This is just one example of reliable performance G-E 
Ground Power Equipment is providing many Air Force 


alert hangars throughout the United States for both 
jet and reciprocating engines. 

Power for instrument and device checking is also 
available with G-E 400-cycle Frequency Changer 
Packages. Motor-driven units in 265-, 500- and 1000 
amp ratings, plus a-c and d-c generators for engine 
driven or vehicle power units, fill out General Electric’s 
complete line. 

For further information, contact your nearest G-E 
Apparatus Sales Office, or write Section 814-1, DC 
Motor and Generator Dept., General Electric Co., 
Erie, Pa. 
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COMPLETE ELECTRICAL TESTING of giant FPS-7 radar search antenna 
being made on G.E.'s modern pattern test range. This range can test 
radiation patterns of all sizes in all standard radar frequencies and 
is the final step in making sure all radar antennas meet operational 
performance requirements. 


PRECISION MECHANICAL INSPECTION to assure the meeting of exact- 
ing contour design requirements is being made here with the aid of 
G.E.'s Contour-Checking Tower. Antenna contours up to thirty feet by 
forty feet can be checked to within one hundredth of an inch through 
the use of this unique facility. 














Why G-E precision 
antennas can make 
your radar systems 
more effective 


Advanced quality control and testing techniques 
enable General Electric to give you highly reliable 
precision antenna equipment that will help your radar 
system give maximum potential range and accurate 
return-signal interpretation. 

For example, the meeting of precise mechanical 
design requirements of radar reflectors is checked to 
within one hundredth of an inch by G.E.’s Contour- 
Checking Tower. Electrical performance is completely 
tested on a modern pattern testing range. 

For information on how G.E. can help you with 
radar antenna research, development, design, manu 
facturing, and field servicing, contact your nearest 
G-E Apparatus Sales Office or write for bulletin 
GEA-6279. Section 223-1, General Electric Company, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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G-E SPS-8, one of the first shipboard height-finding and search radar 
antennas, had astigmatic parabolic reflector which presented difficult 
quality control problems. High accuracy of construction was main- 
tained through the precision inspection afforded by General Electric's 
Contour-Checking Tower. 








CHIEF PROJECT ENGINEER Harvey J. Brown 
eated i ndustri nm Detroit, dis 
lustries’ 


with G-E 


G.E. develops a versatile new aircraft motor 
to meet rigid specs of Ryan Industries, Inc. 


“Recently we required an aircraft motor of extrem enabled us t mplete our development on time.”’ 
versatility to meet radio-interference, explosion-proof, IN SERVING YOU, G-E engines in draw on unmatched 
and other military specifications on an inter mete experience gained 1 1is and hundreds of similar 
directed disseminator we are developing,’ hiet uircraft-motor problem i they have at their disposal 
Project Engineer Harvey J. Brow: Ryan Indust G.E.’s extensive aircraft-motor development and testing 
Inc. ‘‘We took our problem to G 
of their proved ability to produ prototy} nd pr To take fu ivantag f this extensive engineering 
duction models to meet our tight hedules ervice ntact your local G-E Apparatus Sales Office 
‘‘General Electric engineers developed new mot n your planning. And for more information, write 
which fully met our needs. And the close teamwork be lay to Section 704-31, General Electric Company, 
tween our G-E sales engineer and his factor list Schenectady 5, New York. 


Progress /s Our Most /mportant Product 
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American Airlines’ flagship unloads at Tulsa, Okla- 
homa. As one of the country's largest airlines, heavy 
mileage and varying altitudes make tough demands 
on electrical equipment. Improved reliability helps 


American give better service. 


Part of American Airlines’ overhaul base 
at Tulsa, Oklahoma, shows DC-6 hangar. 
G.E. works here with airline’s engineers 
to improve service life of equipment. 


G-E 300-amp generator is prepared for op- 
erational check before installation on air- 
craft. New brush design can withstand 
effects of sea level and high altitude. 





ae 

Sitting in co-pilot’s seat, American project engineer 
removes generator control panel in Convair. Maintenance 
is facilitated by easy removal of generator protective 
devices which are grouped in G-E load-center units. 


Convair generator control panel undergoes overhaul in 
American's accessory shop. To further increase elec- 
trical system's reliability, all of American's Convairs 
are equipped with a G-E generator protective system. 


poy >! 
G-E representative discusses generator in- 
stallation with American project engineer. 


Average total generator life is about 12,000 
hours. Some last 18,000 hours. 


G-E aircraft 
discusses success of electrical 
program with E. H. Raiguel 
Aircraft Engineering, American 


representative C. M. Gordon 
improvement 
Director of 
Airlines. 
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GENERATOR SYSTEM LIFE 1007 


Power systems on Douglas DC-6’s and Convair 240’s give increased life 
between overhauls — maintenance time on other G-E components reduced 


American Airline engineers, with the help 
Electric, have increased aircraft generating s} 


their Douglas DC-6’s and Convair 240’s 100‘ 


tems were installed in 1946. For example, tl 


generator life between overhauls of 700 hours 
6’s has been boosted to 1800 hours. This ir 
result of American’s effort to extend its airct 


component life between overhauls to keep pa 


engine overhaul schedule. 


“7 > : +} ‘ 
rease 1S tne the place ; value n the re 


f General been brought about by a continuous co-operative effort 
tem life or among American, G.E., and the airframe manufacturers 
How G.E. Helps American 
7 Earl in 194 American inaugurated service with 
the DC Douglas DC-6’s, and later, with Convair 240’s. Naturally, 
; 1 high liability of their electrical 
igen equipment. G.E perated closely with them and thx 
out the details of the system 


This « peration did not end with the delivery of the 


How equipment life, performance were improved equipment. Since that time, General Electric has been 
. , , , ling ntinuall with American’s engit ng 
Longer generator life has been brought t th VOT Ring continually with American ngineering staff at 
. , — Tulsa, Oklahoma, to improve the equipment’s ability to 
(1) Spline wear has been reduced while keeping te : - 
, : vithstand tougher environmental conditions and varying 
damping of torsional vibrations. on : 
perational demands. The success of this program was a 
) a : ures hav en dimin hed hy minnivis ' : : see 
(2) Bearing failures have been diminshed | ipplying nain reason for American specifying G-E equipment on a 
special shielded type that will not rotate in its | sing ew Of f DC-6B’s i again last year when thei 
(3) An entirely new type brush | leveloped that rdered DC-7’s 
will perform equally well at both high and 1 iltitude : , . 
mn ——- , Service Available to You 
: original c ments suc t ‘ 
a original comp. oe . 7 ; The stor f General Electric’s « perative improve 
lays and reverse current breakers have given An : th A . ced witt 
DrOg mW n neri nis DeIng repeated with mal 
long hours of low-maintenance service. I ti . ; — % , 
ten Os a lo : a ele . f tod 3m r U.S rlines. G-E application and service 
operative efforts between G.E nd Amer ¢ waye . wit both d 
igineers re re i { WorkK WI1TN Jy 1 in OTN aesign 
resulted in over-all system improvements ye Magnan = ata nein Tinie Meee 
it I lI rCcTali equipmen iceas or Turtnelr 


voltage protection at minimum cos 


How American Saves Dollars 


E.H. Raiguel, A.A.’s Dir. of Aircraft Engineeri: 


“Reliability and low maintenance cost of G-E 


nformation, set ir nearest G-E 


Apparatus Sales repr: 
ntative. General Electric Co., Sche 


tady 5, New York 


fe chee Progress /s Our Most Important Product 


trical equipment mean dollars to American Airline 


reliability and low maintenance is a result of 
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tems engineering and sound equipment design wv 
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ind Blitz is head of commercial de 
velopment. 

Following the APN-1, the group de 
veloped the APN-42 radar altimeter, the 
\PG-6 night fighter radar, and the 
\PG-17 low-altitude bombing radat 

In 1945, this group of four moved 
to Ravtheon to work on the Lark mi 
le. Sanders was manager of Raytheon 
guided missile and radar division and 
the others held top posts in the divi 
on. At Raytheon, the foursome was 
oined by others, including Norman 
Wild (present head of Sanders micro 
wave department) and Morton Goulder 
head of special products department 

By 1951, the group had decided to 
ittempt what many engineers dream 
ibout—a company of their own. Scrap- 
ing together $75,000, Sanders Associ 
ites was formed and moved into the 
two top floors of the abandoned mill 
in Nashua. The city, hard hit by the 
loss of its long-established textile indus 
trv, welcomed the new firm 

It is doubtful if even the most op 
timistic Nashuans could foresee that 
within four vears, the tinv new enter 


tk Tie prise would have expanded so that it 
pavroll exceeds that of th departed 

ONE : textile firm 
> Rapid Growth—Within nine months, 


ABOUT OUR PRECISION the company had developed its minia- 


ture rate gyro, a tiny blower for cool 


] Y | ing avionic equipment and a miniature 
solenoid valve, forerunner of the pres 
| ent bootstrap model. First year’s sales 

J were $500,000, jumping to $1.5 million 


the second vear and nearly $3 million in 
the third 

On the strength of present and an 
ticipated future needs, Sanders recently 
purchased the six-story building in 
which it had been a tenant, giving it 
As the number one manufacturer of precision i total of 450,000 sq. ft., roughly six 
synchros, we suggest .. . with (we hope) pardon- times what it previously occupied. Old 
able pride . . . that we can supply the most textile machines stored in the lower 
efficient answer to your synchro requirements, too floors are now being cleared out prep 


a, 





Users of E-P Precision Synchros enjoy the happy 
combination of extreme dependability, high aceu- 
racy and low cost. All result from our more than 


twenty years’ experience in this specialized field 


Write, wire or call us for information on standard ratory to remode ling Oo! Sanders’ 
and special types... prices... and deliveries. needs 

ECLIPSE-PIONEER DIVISION, BENDIX AVIATION > Move to Systems Work—From its in 
CORPORATION. TETERBORO, N. J. itial start in the components field, 
Sanders recently has moved into the 


*AND WE HAVE MORE OF THEM THAN ANYONE ELSE : 
vstems and sub-systems business in a 


big wat 


Kh \ vear ago, the company had no 
i; APSE - prime systems contracts « books 
Sandi” loday, approximately 70 its cur 
Pi ww rent billing is for prime systems con 
ONPCPLL AVIATION CORPORATION icts. according to Best \t present, 


DIVISION vg ggg is development or proto 


Export Sales: Bendix International Division, 205 E. 42nd St., New York he only “large-scale produ hon 
17,N.Y. © West Coast Office: 117 E. Providencia, Burbank, Calif it present is On miniature rate gyros 
$5 per month) and Tinkertoy mod 
ules. Within a couple of years, how 
ever, Best expects that several current 
developments will be well along in pro 
duction 
Approximately 45‘ of Sanders’ 
prime svstems contracts ar with Bu 
\cr, 35% with the Air Force, and the 
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Silicone Paint on Space Heaters | Silicones Reduce Maintenance; | 
Gives Durable, High Style Finish | Aid Designersof New Machines 


Ihe trend to light, natural finish furniture 


' »s In bu chine to eet high speed 
has created a demand for home heaters productio! eg tt National 3 t - 
I ~~ 


that complement such furniture. To meet | py, > 


the demand, Duo-Therm of Lansing, Mich = p00d use of three Dow Cornine & 
igan, a leading manufacturer of space silicone product D ned to be the - 

eaters, Offers a “platinum” finish achieved | fastest and st efficient festoon-tvpe ter 

; 


by applying an off-white veiling over tile drve nd ¢ ne oven e\ levelope 






| 
| 
| 
| 
| 
| 
| 
| 





buff colored, modified silicone coating. | , fully omatic “Model G” has an 





»f 16.000 pounds of 


a Tepes Silastic Insulates Inductor Coil in 
PORES GA SS Fer wee High Temperature Electronic Unit 


ich f t nerea ; na ty — +} 
| Much o : vane Capeeny oF W fab | from Silastic*, the Dow 
new drve lue ft nD tior tt oF 
cw ad C IS < ») OpE 10 mpera 
\ \ ( ( empe Corning cone rubber 7 maio com 
' < valanir 
450 } B n develor € : O toroidal inductor 











high ope np es presented 
| problems not previously encountered. The ae P S ko 
wooden festoon-s pporting poles or roliers provid " he esilient cushion 
used in ovens of this typ plintered and t_ physic ock ' ndicate the 
cha ed C Te Ww 6 V Sim c - x el 
- VV cL 4 . ) " i \ 
Formulated by Glidden Company, the | jljarly. at 450 F. orgar rreases have ve 
' sane great si y lielectric cal properties aft 
platinum finish is more durable than any | |jmited lif nd the prospect of frequent ; ; 
al — _ prolonged exposut » op ling tempera 
organic finish. It easily passes Duo-Therm’s | bearing f S in an other expert! 00 1 ) 
; B erwist erty | tures of 401 
life test of 500 consecutive hours at a sur designed m ne could not be tol tad 
face temperature of at least 450 F. Under National so 1 4 roller problem \ ) oO make of the scrap Silastic 
‘ ‘ . r . ; ‘ ‘ : 
the same test conditions, light colored high a : c re stamped from 
temperature coatings based on organic sold : : : h I round-up scrap 
me l y 
resins discolor, crack and flake. The modi NESTA a ri ¥ a ; voids w nt nductor case 
fied silicone coating shows no deterioration , # packed, 1 nacerated Silastic 
i PI shions 1 oil; holds it securely 
Io increase customer satisfaction, Duo face, t ; ted w S 
, | yn; elimir the need for support 
Therm also applies a modified silicone the Dow ¢ ¢ é é : 
If 7 s or ft \ Bec use Silast v has 
aluminum coating to the heat chambers of rhe roll ‘o_o ee aoa ; 
; © Fone gh order of thermal conductivity, the 
most of their heaters Able to withstand | ,:., wis hold | ; elles. a ere 
, “ ' ping s C enewer C oO nd packing oO help to dissipate 
» " t > he re 600 t 900 ' 
temperatures in the range of os lo 12 months ervice National f ¢ » pemeented i oe No. 36 
this silicone finish eliminates the smoking | ,,,;, stoen ' Sitact siiiieatil 
of organic coated heat chambers when they | «yoy sc pac ne OR ae ma 
. . 4 . . 1 tates . . " ‘ Revised listing of Silasti Fat tor » 
are first fired in the user’s home RS ee ' a ee 
SUEEES rs ‘ more than 80 rubber companies ready to make 
Because it does not crack or peel in service, The lubr ation problem was ‘Ived Silastic parts to your specification. No. 37 
this modified silicone-aluminum coating is | with Dow Corning 41 Gre lacked inte 
~} also applied to the stove body, flue and | the ¢ ght flange 1} he 
stack shield of the new Duo-Therm incin conveyor system. this heat-stal it tie 
. . . ' 
erator The incinerator cover is coated lubricant keeps | rings rolling at max DOW CORNING CORPORATION . Dept. 0904 
with a straight silicone-based finish that | mum operating ) fF, Midland, Michigan | 
2 withstands temperatures up to 1000 F with | without relubrication Please send me more data on numbers 
no discoloration or visible deterioration ; , 34 35 36 37 
The selection of Dow Corning 41 w 
' Duo-Therm sprays and cures silicone based | based on previous experience with this NAME —_ 
: . . j 
coatings with the same equipment they use | cone grease in the bearings of National's TITLE —s 
: ° ° ‘ 
to apply organic based paints. Oven times | HR-4 roll dryer. Bearings lubricated wit OMPANY oa 
and temperatures are also the same, rang organic greases and exposed to 450 
g es and exposed STREET 
- 7 t 
; ing from 6 to 12 minutes at maximum | HR-4 failed in less than 6 mont 4] 7 
- - ai 
temperatures of 450 F, No. 34 | Grease has yet to cause a failure. No. 35 ITY ZONE STATE om 
: 


ATLANTA * CHICAGO + CLEVELAND + DALLAS + DETROIT + LOS ANGELES *- NEW YORK + WASHINGTON, D. C. (Silver Spring, Md.) 





Canada: Dow Corning Silicones Ltd. Toronto England: Midland Silicones Ltd., London; France: § 


St. Gobain, Parle 
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ind Blitz is head of commercial de 
velopment. 

Following the APN-1, the group de 
veloped the APN-42 radar altimeter, the 
APG-6 night fighter radar, and the 
\PG-17 low-altitude bombing radat 

In 1945, this group of four moved 
to Ravtheon to work on the Lark mi 
ile. Sanders was manager of Raytheon 


euided missile and radar division and 


the others held top posts in the divi 
on. At Raytheon, the foursome was 
oined by others, including Norman 
Wild (present head of Sanders micro 
wave department) and Morton Goulder 
head of special products department 

By 1951, the group had decided to 
ittempt what many engineers dream 
ibout—a company of their own. Scrap 
ing together $75,000, Sanders Associ 
ites was formed and moved into the 
two top floors of the abandoned mill 
in Nashua. ‘The city, hard hit by the 
loss of its long-established textile indus 
trv, welcomed the new firm 

It is doubtful if even the most op 
timistic Nashuans could foresee that 
within four years, the tiny new enter 


se prise would have expanded so that it 
pavroll exceeds that of the departed 
textile firm 
> Rapid Growth—Within nine months, 
ABOUT OUR PRECISION the company had developed its minia- 


ture rate gyro, a tiny blower for cool 


] i | | ing avionic equipment and a miniature 
solenoid valve, forerunner of the pres 

\} \ CHR OS ent bootstrap model. First year’s sales 
were $500,000, jumping to $1.5 million 


] ‘ ls; rik 2 ’ . 
the second ve if and WK I > mM On 1 


the third. 

On the strength of present and an 
ticipated future needs, Sanders recently 
purchased the six-story building in 
which it had been a tenant, giving it 























Users of E-P Precision Synchros enjoy the happy 
combination of extreme dependability, high aceu- 
racy and low cost. All result from our more than 


twenty years’ experience in this specialized field. 


As the number one manufacturer of precision 1 total of 450,000 sq. ft., roughly six 
synchros, we suggest ... with (we hope) pardon- times wineh it previously occupied. "Old 
able pride . . . that we can supply the most textile machines stored in the lower 
efficient answer to your synchro requirements, too. floors are now being cleared out prep 
Write, wire or call us for information on standard ratory to remodeling for Sanders’ 
and special types . .. prices . . . and deliveries. needs 

ECLIPSE-PIONEER DIVISION, BENDIX AVIATION > Move to Systems Work—From its in 
CORPORATION. TETERBORO, N. J. itial start in the components field, 


Sanders recently has moved into the 


*AND WE HAVE MORE OF THEM THAN ANYONE ELSE 2 
svstems and sub-systems business in a 


Hilpse- 


\ vear ago, the company had no 
prime svstems contracts on its books 





: loday, approximately 70 of its cur 
, Ww rent billing is for prime systems con 
OWNER; AVIATION CORPORATION tracts, according to Best \t present, 
nost of this is development or proto 
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rv pe work. 

| lv “large-scale” production 
Export Sales: Bendix International Division, 205 E. 42nd St., New York [he onl large-scal production 
17,N.Y. ©¢ West Coast Office: 117 E. Providencia, Burbank, Calif it pre sent 1s on muniature rate gyros 


$5 per month) and Tinkertoy mod 
ules. Within a couple of years, how 
ever, Best expects that several current 
developments will be well along in pro 
duction 

\pproximately 45° of Sanders’ 
prime systems contracts are with Bu 


\er, 35% with the Air Force, and the 
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Silicone Paint on Space Heaters | Silicones Reduce Maintenance; 
Gives Durable, High Style Finish | Aid Designers of New Machines 
rs | 





[he trend to light, natural finish furniture | Jpn 4 ' chine to mex gh spec 
has created a demand for home hea produc ea tf} National 
that complement such furniture. To meet | prying Machine Co. of Philadelphia 
the demand, Duo-Therm of Lansing, Mich —" eood use of three Dow Corning 
an, a leading manufacturer of space | cilicone product Desiened to be the 
heaters, offers a “platinum” finish achieved fastest and n t efficient festoon-tvpe tex 
by applying an off-white veiling over tile dryer and curing ov e\ leveloped 
buff colored, modified licone coating f p Mod G ' 
evapo \ Cay ( 16,000 pour i of 
water per hour. Speeds range up to 160 
yards p pe nd 
Mi oO ncre ] p ot h 
new drye is due to ope Lior t tempera 
tures up to 450 I But in developing the 
n Natio desier fo 1 it s 
ugh ope g np € presented 
problems not previously enco ed. The 
woode festoor ppo ng poles OF rollers 
used in ovens of tl plintered and 
| charred few week rv Sim 
Formulated by Glidden Company, the | jjarly. at 450 F. organic grease ve very 
platinum finish is more durable than any | |jmited i ospec c 
organic finish. It easily passes Duo-Therm’s | bearing f es in an otherwise expe 
life test of 500 consecutive hours at a sur lesigned m ne could not be tol ted 
face temperature of at least 450 F. Under Natior O j \ nro 
the same test conditions, light colored hig! netail ; 
temperature coatings based on organic anita : . oe ie 
resins discolor, crack and flake. The modi lll ? 
fied silicone coating shows no deterioration aa A pe : : 
lo increase customer satisfaction, Duo face, 1 [ ted w S 
Therm also applies a modified silicone the Dow ¢ 
aluminum coating to the heat chambers of The roll » Sem 
most of their heaters Able to withstand ning surf , 1 i ° P 
temperatures in the range of 600 to 900 F 12 mont! ervice N on 
this silicone finish eliminates the smoking | their custo S © come ne 
of organic coated heat chambers when they ine easils ee 1 and « 
are first fired in the user’s home removing the po 
Because it does not crack or peel in service, The lubrication problem w isilv solved 
this modified silicone-aluminum coating is Dow Co R G rach Oo 
also applied to the stove body, flue and | the eight flange-type il be ‘ 
stack shield of the new Duo-Therm incin convevor system. this heat-stable cone 
erator Ihe incinerator cover is coated | Jyb nt keeps | es rolline ’ 
with a straight silicone-based finish that | mum operating temperatur fo 
withstands temperatures up to 1000 F with | without relubrication 
no discoloration or visible deterioration 
The selection of Do Co g 4] 


Duo-Therm sprays and cures silicone based | based on previous experience with this 
coatings with the same equipment they use | cone grease in the bearings of National's 
to apply organic based paints. Oven times | HR-4 roll dryer. Bearings lubricated 
and temperatures are also the same, rang organic greases and exposed to 450 I 
ing from 6 to 12 minutes at maximum | HR-4 failed in less than 6 months 
No. 34 Grease has yet to cause a failure No. 35 
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temperatures of 450 F. 





Silastic Insulates Inductor Coil in 
High Temperature Electronic Unit 


Washers fabricated from Silastic*, the Dow 


Co I cone rudpe il major com 
r Q toroidal inductor 
f } \ ) M | Co 
( Ho on | lo init 
‘ e, > Iso 
pre ient c ion 
| och nd the 
S re 0 n excel 
Cc ip propert ill 
prolonged expo » Oop ng tempera 
of OO ft 
\ ) oO k o! scrap Silastic 
tamped from 
ch I he ground-up scrap 
oid nductor case 
sacked vacerated Silastic 
oO ) olds it securely 
on; elimi the need for support 
Oo Because Sil C nas 
orde n conductivity, the 
nd packing also help to dissipate 
| ner ! oil No. 36 
Revised listing f Silastic Fabricators names 


re than 80 rubber companies ready to make 


No. 37 


Silastic parts to your specification 
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Midland, Michigan 


Please send me more data on numbers 


34 35 36 37 
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Ltd., London; 
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France: 








Richard Cantrell, 
aerodynamicist (left), 

Jim Hong, Aerodynamics 
Division head (center) 

and Irving Litrownik, 
aerodynamics engineer and 
boundary layer control 
specialist, discuss effects of 
blowing boundary layer 
control on lift increments 
and pressure distribution. 


Now in a stage of major expansion, the Aerodynamics Division is 
one of the fastest-growing organizations at Lockheed, with unusual 
opportunities for achievement and promotion. Assignments cover 
virtually the entire spectrum of aerodynamics endeavor. 


The expansion program includes such projects as nuclear 
applications to aircraft, extraordinarily high-speed fighters, new 
concepts in vertical rising aircraft, advanced versions of trainers 
and bombers, turbo-prop and jet transports, and a number of 
significant activities. Typical aerodynamics problems are: 


Hovering to high-speed flight: 


“ 
Lockheed expansion program 
offers wide range of | with Boundary Layer Control for use in future commercial 


transports. 





Estimate improvements in maximum lift of sweptback wings 


° e . Estimate maximum speed and altitude capabilities of advanced 

aerodynamics assignments — supersonic military desians 
Determine ability of vertical rising aircraft to make transition 
from horizontal to vertical flight. 
Estimate direct operating costs of new turbo-prop commercial 
transport under wide range of operating conditions. 
Determine design tail loads on turbo-prop cargo airplane for 
all types of engine failure. 
Determine ability of new trainer to make carrier landings 
and catapult take-off. 


Establish design criteria for auxiliary damping servomechanisms 
on future fighters. 


LO C K e F - D . Optimize approach and landing technique for use on rough, 
short fields by rescue aircraft. 


AIRCRAFT CORPORATION ; - . mae 
Career-minded Aerodynamics Engineers and Aerodynamicists are 


invited to participate in this expansion program. Address inquiries 
BURBANK CALI FOR N IA to E. W. Des Lauriers, Dept. A-3-4. 
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Control #2 


Contro/#l 





NOVEL BOOTSTRAP VALVE is centered, with no output from either control port, when 


When signal predominates in right side of 





balanced signals exist in torque motor (A). 
motor (B), armature moves right, opening center port which vents line pressure to second 
stage output piston. This moves piston to the right (C) until armature recenters and center 
port is closed, simultaneously venting line pressure to control port No. | When signal is 


applied to left side of torque motor, line pressure is vented to control No. 2. 


; 


balance with Army Ordnance. 
> Inventive Management—Considering 
Sanders’ relatively small engineering 
staff, numbering around 80, the firm 
has undertaken an ambitious number 
of projects. One partial explanation 
for its ability to handle so many: San 
ders management takes an active part ed the valve stem, producing a hy 
in technical operations. The 14 as flow proportional to the input 
sociates collectively hold nearly 450 
patents. reacte igainst the solenoid armature, 
In these days of high engineering the postwar need for higher hvdraul 
turnover, Sanders has lost only two en power required the use of larger torque 
gineers during the past year, according motors with increased armature travel 
to Best. This in turn reduced the valve’s fre 


olenoid whose armature 


Because hydraulic flow forces 


que ney response 


Bootstrap Valve lo get around this limitation, indus 

By means of an ingenious internal ry designers came up with a two-stage 
self-nulling (bootstrap) principle, San- valve in which the torque motor arma 
ders has been able to extend the fre ture was required only to actuate a 
quency response of high-power two mall pilot piston, which ported hydrau 
stage hydraulic valves out to 100 cps., lic pressure to actuate a second-stags 
simultaneously cutting size, weight and piston. This controlled the output to 
cost. the hvdraulic actuator. 

The new valve, particularly suited As a result, it was possible to build 
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@ GY ROMECHANsss 


DIRECTIONAL 





GYRO 


[his Directional Gyro incorpo- 
rates advances in the art of gyro- 
scopics which achieve an unusual 
degree of accuracy, and at the 
Same time extreme ruggedness, 
making it ideal for aeroplane and 
missile applications where low 
drift is required; even under 
maximum vibration conditions. 


SPECIFICATIONS: 





Size: Diameter 5 inches 
Length 5'/, inches 


Weight: 5.5 Ibs 


Drift rate on Scorsby 
(excluding earth's rate) 
~6 / hour maximum 


Life: 1000 hours minimum 


Potentiometer Pickoff - 
resolution 0.18° 
lineority 0.1% 


Induction Motor — 400 cps, 115 volts 


Vibration: Mil E 5272 A Procedure | 
extended to 2,000 cps 


Temperature Range: — 54°C to +71°C 
Gyromechanisms’ engineering 
specialists are available for 
consultation on possible ap- 
plications, without obligation. 


DWI > = 7 
GYRE MECHANIsHsinc 


Halesite, Long Island, New York 
11941 Wilshire Bivd., Los Angeles 25, California 


Designers and producers of precision potentiometers, 
gyros for all purposes, and magnetic amplifiers. 










new 
COAXIAL* 
relay 


advancement | 
in instrument | 
design 







Very 
sensitive, 







| rugged, reliable. 
| Hermetically sealed. 






| Engineering data for your 


application on request. 












*Trademark for the basic Marion moving 
coil mechanism. Patents Pending 





marion electrical instrument co. 
] 419 Canal St., Manchester, N.H., U.S.A. 







Manufacturers of Ruggedized and ‘’Regular™” 
Panel Instruments and Related Products 
copyright 1955 M.E.1. Co. 


Save 7/ of your 
Wire Twisting Costs 





ROBINSON 
WIRE TWISTERS 


reduce safety wiring labor costs 


as much as $140 per engine. 
Split second twirling action 
wires 3 engines in time re- 
quired for one by any other 
method. 

Approved and used by military 
and civilian installations all 
over the world. 

3-tools-in-1: Pliers... Cutters 
... Twisters. 12” and 9” length, 
$20.50 and $19.50 each, FOB 
Sacramento. 

Unconditional guarantee! Write 
for details including specifica- 
tions, testimonials and list of 
users. RALPH C. ROBINSON 
CO., Box 494C, North Sacra- 
mento 15, Calif. 


aes owe 








TRI-PLATE 
CENTER 
CONDUCTOR 








SHORTING 
RIVETS 





_| 





TRI-PLATE makeup is shown in cutaway of connection to conventional 


valves delivering several 
horsepower, using smaller torque mo 
tors with reduced armature travel (ap 
+().01 in. versus 0.05 


obtain 


capable ot 


proximately 
in.), and hence to improved 
frequency response 

> Built-In Feedback—Recognizing that 
even higher frequency response could 
be achieved and smaller torque motors 
used if armature travel could be further 
reduced, Sanders sought a 
wav to make the solenoid motor essen 
tially instead of 
a “force and Chis 
they have now achieved by attaching 
the solenoid motor to the second-stage 
valve, instead of anchoring it to the 
valve housing as in the past (see sketch, 
». 79). 

Ihe result is that motion of the 
irmature relative to its solenoid is 
slashed to approximately +0.002 in., 
only 4 that previously required. Even 
this tiny displacement exists only mo- 
mentarily, until the second-stage valve 
responds, re-centering the torque mo 
tors and its armature. ‘The advantages 
of this “bootstrap” design include: 
e Higher frequency response, which 
Sanders expects ultimately may reach 
125 cps. in production models. 
e Extreme linearity between input sig 
nal and output flow. Maximum devia 
tion is 14% of full stroke in prototype 
models tested, a figure which Sanders 
hopes to cut to 5% in production. 
> Mechanical Features—In addition to 
the “bootstrap” principle, the new San- 
ders valve boasts several other interest- 
ing features. These include: 
e Anti-friction pilot valve which rides 
on ball bearings to eliminate sliding 
friction between the pilot piston and 
second-stage valve sleeve normally 
caused by side loading on the piston. 
This eliminates need for “dither” (high- 
frequency electrically excited vibration), 
except where extreme positioning ac- 
curacy is required, Sanders says. 
eChip clearing mechanism, provided 
by small ram attached to the pilot pis- 
ton (see sketch, p. 79). 

If metal chips should get past hy- 


engineers 


dev ICC 
actuator. 


a pure “force” 


motion” 


waveguide, 


draulic svstem filters, momentarily 
causing the pilot piston to bind in a dis 
placed position, the full hydraulic pres- 


sure acts against the second-stage valve 


piston and the ram with a force of 110 
lb., shearing off the chips and freeing 
the pilot piston, Sanders says 

e Building block design, in which valve 
body is built up from a series of stain- 


less steel blocks which are then brazed 
together with full surface brazing of 
the body (see photo, p. 6f 
This construction makes it 
to machine internal orifices and ports, 
instead of employing external drilling 
and plugging of passages required in 
conventional construc- 


possible 


one-piece body 


tion. It also makes it possible to pro- 
vide rectangular orifices and ports, for 
better linearity. The torque motor is 


completely enclosed in the valve body, 
assuring no external leakage 

Prototype models of the Sanders SA- 
14 bootstrap valve handle a 3 
gpm. at 3,000-psi. system pressure with 
1,000-psi. drop across the valve), or 
roughly 5 hp., in an envelope measur- 
ing 1xlx34 in. In production models 
of the same dimensions, Sanders hopes 
to up this capacity to 4 gpm. The firm 
also expects that the basic design can 
be scaled up to provide a 25-gpm. 
valve in a 1]4xl4x54-in. package, and 
1 200-gpm. unit in a 24x24x9-in. pack- 
age. 

Sperry Gyro and several other firms 
already have purchased the new SA-14 
for evaluation. In sample quantities, 
it sells for $800, but a price of $225 
is being quoted in quantities of 1,000 
units or more. 


Tri-Plate Line 


Recently an aircraft manufacturer 
faced a tough problem: How to fit the 
5-in.-deep RF head of a radar allti- 
meter into the very thin wing of a new 
fighter. 

Sanders came up with the solution 
by redesigning, to substitute its new 
Tri-Plate for conventional microwave 
plumbing. This cut RF head depth 


from 5 to 3 in., enabling it to fit into 


will 
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Just pull no twisting or turning 
precision 


production 


Pin contacts are 
machined from high 
conductivity copper 
alloy under the 
close supervision of 
experienced screw 


To connect, you pull the coupling ring back. . . engage the 
ylug with the receptacle ...release. The coupling ring springs 
ptug if I & 5} 

forward to lock the connection ...no safety wiring needed. 


To disconnect, simply pull on the knurled coupling 


Ideal for applications where equipment requires frequent re 


moval, repair or replacement ... installation in cramped o1 machine operators. 
inaccessible quarters .. . fast action, such as on gun firing 
systems and ammunition feeders...or for use in extreme 


climate conditions. 
rigid 
inspection 
High quality of 
Deutsch connectors 
results from rigid 
quality control, 
employing the best 
techniques and 
equipment 


The Deutsch Quick-Disconnect uses standard AN inserts. . . 
fulfills operational requirements of all AN type connector 
applications. Available in straight and 90° elbow plugs, 
through-wall and square flange box mounting receptacles 
For complete information on construction features and sizes, 
write for bulletin AWD-1 today. 















extensive 
stockpiling 
Deutsch connectors 
are given a final 
mating test and then 
stockpiled to make 
possible immediate 
delivery of many 
sizes and types 


7000 AVALON BLVD. 


THE DEUTSCH Co. 


LOS ANGELES 3, CALIF. 











SAGINAW ANNOUNCES: 


A REVOLUTIONARY “FIRST”—THE 
WORLD’S ONLY BALL BEARING 


SPLINE! 








New Saginaw b/b Spline makes 
all ordinary splines obsolete! 


By applying the flight-proved principle 
of the recirculating rolling ball (already 
made famous by the Safety b/b Screw), 
Saginaw has revolutionized spline design! 
The new Safety b/b Spline is so far supe- 
rior to any spline ever before built that 
aircraft engineers are adopting it with 
open arms—particularly for landing gear 
applications, where it’s a “natural”. 
In any application where column 
length must change under torque load, 
the Safety b/b Spline offers unprece- 
dented freedom from spline restrictions. 


AVAILABLE IN ALMOST ANY SIZE 
Every Safety b/b Spline is individually 
engineered for its particular application, 
with the wealth of know-how that only 
Saginaw, the pioneer, can offer. Our en- 


WHAT IT IS AND HOW IT WORKS: 


Let's start with the familiar 
principle that there's far 
ess friction in rolling than 
in sliding. The average co- 
efficient of friction of the 
sliding spline is .2—while 
that of the ball/bearing 
spline is only .005. 


By applying this principle, 
the Safety b/b Spline radi- 
cally increases the efficiency 
of tranemitting or resetrain- 
ing high torque loads. In- 
stead of sliding against each 
other, the mating surfaces 
alide on rolling balls. 


The steel balls recirculate 
in closed circuits formed by 
mating longitudinal race- 
ways spaced around the cir- 
cumference of both the 
inner and outer splines. Ball 
guides return the balls to 
their starting point. 





HOW THE Safety b/b Spline 
CAN HELP SOLVE YOUR AIR- 
CRAFT ACTUATION PROBLEMS 





The Safety b/b Spline offers great ad- 
vantages over the conventional “‘scis- 
sors” unit in landing gears. 

The coefficient of friction of the Safety 
b/b Spline is approximately 40 times 
better than that of the conventional 
spline. It can be fitted with integral 
sears, clutch dogs, bearing and 
sprocket seats or other attachments 
for use with electrical, hydraulic or 
pneumatic units—forming a unit with 
tremendous advantages for the air- 
craft engineer. It can enable you to: 
ACHIEVE THE “‘IMPOSSIBLE’’— 
By reducing weight and space require- 
ments, the Safety b/b Spline permits en- 
gineering designs hitherto impractical. 
INCREASE DEPENDABILITY 
Greatly decreased friction means less 
wear—longer life—safer, more de- 
pendable operation is assured. 


—————E 
SEND FOR FULL DETAILS TODAY! 


New Sofety b/b Spline Bulletin includes design data 


gineers are ready and eager to help you. 
to facilitate your preliminary planning. Just write on 
your company letterhead fo: 


oly 
ne F tine S$ JUNO 


STEERING GEAR DIVISION © GENERAL MOTORS CORPORATION ¢ Saginaw, Michigan 
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W ild i 
” . ivS ] C DIrOYV 14 i shi a t I 
Making Tri-Plate its Microst whl ho ricts radiation 


; . : 1 kes lI everai 
fo form Tri-Plate, Sanders photo- [his make run s , 


etches away portions from one side l'ri-Plate lines clos O1 nother 

of a copper-clad Teflon-glass laminate, mitting more compat juipme! 

leaving a copper strip conductor on one Sande! 

side, the complete copper plate (ground 

plane) on the other. At this interim 

stage, it resembles FITL’s Microstrip 

ren th ( ra nm 1s I 

e Conventional measurement _ tech- 

niques. Unlike Microstrip, where spe 
j 


. sol ‘ ‘ } 1 , pDIOVE 
that the two copper strip conductors cial technique usud CiMIplyoyee 
VSWR and phase measure 


in appearance. 
The next step is to place two identi- 
cal (mirror image) pieces together so 


effectively become a single conductor mak¢ 
sandwiched between the dielectric and nts because « t stray radi ition i 

two outside copper ground planes. ['ri-Plate character 
The two pieces are fastened together 
with rivets, which also function as short- 
ing pins to maintain the two outer sur- > Slightly Higher Losses—| ing 
lon-glass lamuinat Cri-Plate | 
Micr 
ded bi 


bt d using ynve 


line techniques Wild " 


faces at the same potential. 











the wing. Even greater size reduction VT « ee ' 


y attenu 
would have been possible except for ee ae ft 
limits imposed by the magnetron and - Tr-Plate. At 9.000 mc.. tl 
associated components, according to ' 
Norman Wild, head of Sanders’ micro- 
wave group 
Like previously announced photo 
etched microwave plumbing and com- 
ponents made by Federal l'elecom 
munication Lab Microstrip ind 
irborne Instruments Lab (Strplin 
Sanders ri-Plate offers considerabl 
saving in size, weig ind cost over 
conventional miucrowa\ plumbing in 
many applications 
However, Sanders naturally belies 
that its Tri-Plate offers certain 
vantages over the FTL and All 
signs. 
> Variety of Components—Th« 
Plate fabrication techniques can be ap 
plied to a variety of microwave com- 
ponents, including waveguide, hybrid 
junctions and directional coupler 
iable and fixed attenuators, singl 
double-stub tuners, 
new ferrite gvrators 
photos, pp. 53, 54 
One of the most significant ippli \- 
tions for Tri-Plate is in the construction 
of compact antennas for flush mount 
ing on highspeed aircraft Sanders has 
constructed one X-band Tri-Plate 4x4 
slot array antenna which mea 
nly 4-in. thick (photo, p. 62 
Using photo-etch techniques 
relatively easy and inexpensive to f 
cate a slot array with dividers whi 
provide equal in-phase power t 
slots. 
> Tri-Plate Advantages—Although 
Plate costs slightly more to fabri 
than FTL’s Microstrip, Sanders cl 
advantages which it believes mor 
outweigh this factor 
e No radiation leakage. The enclo 
nature of Tri-Plate eliminates the prol TRI-PLATE hybrid ring (1 is much 
lem f radiation le ikage encountet smaller than conventional « mponent 


+} 
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FLY ANYWHERE YOU WISH... 





FLOATS 


G@ AMPHIBIOUS 


similar 


-20) 


Beaver 


the 


give 


water 


millions of 


Thousands of airports 


landing areas are yours with new Edo amphib- 


ious floats perfected after 


ard Edo seaplane 


FINE FLOATS SINCE 1925 


for Edo 


also readily 
This year 


Super Cub, 


I 
and many other types 


s! See 


» floats 
Pacer 


Ir 
your dealer or write 


70 


float 
float brochure. 


Stand 


installed on Piper 


Cessna | 


fly 


handling 


0 years develop- 


smooth 


289's with 
landing gear are installable on 


Model 


quadricycle 


> 
z 
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° 
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z 
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= 
<q 
i. 4 
2) 
a 
a 
2) 
U 
\e) 
=) 
Sat 


any Cessna 180, give you unmatched utilircy 
Edo Model 4580's, modified by de Havilland 


ment 


SF fs 
—— 





Kasy 
AIR STARTS 


Proved in Service on 


J-57, J-71, T-34 & T-56 ke 


fi. 0 


CHOOSE SPRAGUE GROUND AIR SUPPLY 


LOWER INITIAL COST—They cost less to be- 
gin with and maintenance cost is lower. 


SIMPLICITY OF CONTROL — Single Switch 
Control may be operated either by pilot or 
ground operator. 


SPEEDIER MAINTENANCE — When service is 
needed, you do not have to consult the fac- 
tory. Components are always readily available 
commercially. 


STANDARD POWER PLANTS — Engines are 


standard production units. Can be serviced 
by any automobile mechanic. 

LONG SERVICE LIFE — Built for years of 
rugged field service. No need to go into 
frequent overhauls. 
OTHER MODELS—Similar units with varied 
outputs available. Write for information, 


furnishing us details of your specific 
requirements. 


Sprague S-570 Series units 
are equipped with internal 
combustion engines and two- 
stage rotary compressors. 
Now furnishing quick, quiet 
starts for J-57, J-71, T-34 
and T-56. 


SPRAGUE _ 


1144 W. 135th Street, Gardena, California 


Model S-570 





TRI-PLATE variable attenuator is broad- 
band, lightweight, low-cost pad. 


ator employing Tri-Plate construction, 
which Sanders recently put on the mar- 
ket, can be operated as a calibrated pad 
at 3, 4, and 5 kmc. With an error of 
no more than 2 db. (photo abo 

[t can be operated as an uncalibrated 
pad over the frequency range of 1 to 
6 kme. The unit is ex ely light, 
compact, and low priced 

Wild reports that Sand 
pletely explored Tri-Plate 
rrequencl up t 


t 


In addition t 
i Lill i : 


WOTRK 


sane 

im, ginal 
Bureau of Aero 
ning Division 
of Standards, 
USAF’s Cambridg 


New Silicon Diode 
Operates Up to 150C 


Several new high-temperature silicon 
ind germanium diodes and power rec- 
tifiers have been announced recently by 
two manufacturers. The new semicon- 
ductors include: 

e Silicon junction diodes, suitable for 
operation up to 150C, with extremely 
high forward conductance and inverse 
resistance, are available in several types. 
One, the 1N138B, is rated 40 ma. at 
-] volt. Others, with inverse ratings 
up to 300v are available also from 
Transitron Electronic Corp. Company 
also is producing a line of silicon power 
rectifiers capable of delivering rated 
power at 125C. Compan ddress is 
Melrose 76, Mass. 

e Germanium diodes in thre 
types, 1N265, 1N266 and 1N267 

be operated at temperat ranging 
from —60C to 100( ding to 
manufacturer. The 1N267 rated at 
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Lxecutive training at 40,000 fe 


...the control panel is his desk. The high, He’s been taught by experts. Taught to live 
thin air above the earth surrounds his cock- by strict Navy rules of safety and con 

pit office. He’s a young, alert Navy pilot on sense. He’s learned to bear responsibilit 
a night mission...exploring the vast fringes and authority. He’s proved his execut 
of space with a swiftness measured by the tial by earnir : : 
speed of sound. 

You can feel his confidence. Both in his air- 

craft and in himself. It’s a sureness bort 

$70,000 worth of thorough Air Navy Train- 

ing...born of knowing he’s ranked 

the world’s best fliers. 


GdaQGAT A CRAF 


TER S 


INCORPORATE DO DALLA 


DESIGNER AND BUILDER OF HIGH PERFORMAD 
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FOURTH OPERATION — Six cutters are 
spaced according to specifications (four 
chamfering angles and two 12s for the 
deep slots). 


eee) 


H.S.S. milling cutters 


remove 44 .... chrome-moly in 40 win. 


At FARMINGDALE, LONG ISLAND, Liberty Products 
Corporation, achieve outstanding results on a com- 
plicated profile milling job using OK Tool high speed 
steel inserted blade milling cutters. A gang set-up of 
standard interlocking alternate angle, half-side and 
special chamfer mills take out 44 cubic inches of 
metal in the fast time — for finish milling — of better 
than one cubic inch per minute. 

€ Three plates, 33 x 8°x 1%,, chrome-molybdenum 
steel, are solidly bolted together using pilot pins to 


FIRST OPERATION — Seven alternate angle cutters 
(four 8s and three 7s) make a two-step cut through 
three chrome-moly plates bolted together 


Write for OK Tool Catalogs 


> 


make this three-step cut 


SECOND OPERATION — Six alternate angle cutters 
{one 10, three 8s and two 6s) are gang mounted to 


spot locations. The job is completed in four opera- 
tions as shown in the photographs. Number three 
Kearney & Trecker milling machines are used and 
the total time for all operations is 120 minutes, an 
average of 40 minutes per plate. Tolerances are held 
to plus or minus .005 inches. 

€ This is another instance where high efficiency and 
economy are gained by correct job analysis and good 
judgment in the use of modern milling cutters on 
modern milling machines. 


THIRD OPERATION — Five chamfer milling cutte 
(three 7s and two 10s) miter more slots made on 
previous operations. 


**MODERN MILLING CUTTERS FOR MODERN MILLING MACHINES 
“AMERICA’S FIRST SYSTEM OF SINGLE POINT TOOLS 


4 
OK modern milling cutters 


for modern milling machines 


THE OK TOOL COMPANY, INC., Milford, New Hampshire 









+ ma. (min.) at +1 volt, 0.04 ma. at 3x34 \ pe it it te ( an 
1Ov, with 20v d.c. maximum inver is —¢ I Actuat ( it spe ' vith drif f less 
voltage, at 85C. Units measure 0.23 ing 1s O 1 20 ppm C can b ie 
in. in diameter 0.47 in. long. Bul Manufacturer Prat Product peration between —65¢ 150¢ 
ictin ER-191A gives application data In , 12210 N 1A An Manufacturer: Epsco In , Com 
International Rectifier Corp., 1521 | Lh % nwealth Ave., Bost Nl 


Grand Ave., El Segundo, Calif 


DI 
+ 

ry . T ry t 
lraveling-Wave Tube ing 
r 7 ‘ ect) 
lips Seales at 4 Ib. re 

A new small lightweight S-band ¥.> 
traveling-wave tube, which weighs onl 
four pounds including solenoid, is one 
of several recently announced 
wave devices. 

The new TW tube, Model SL24 
10M, reportedly has a 35 db. gain, 10 
mw. output over the 2-4 km 
Both dispersive ind = non-disp 
tubes are available in packages m 
ing 14 in. dia. x 13 in. long, includ 
solenoid Manufacturer is Stanf | 
Laboratories Co., 1610 Broadway, Red 
wood City, Calif 

Other new microwave comp 
e Miniature IF radar amplifiers, in 
corporating low-noise front end 
ure only 84 in. x 3 in. x ? in. and 
1 Ib. Specification for typical I] 
fier is: 20 to 100 mc. center ft 
2 to 12 mc. bandwidth, up to 
gain, 100 db. or greater aut 
ind/or manual gain control, better t 
2 db. noise figure Amplifier 
edly will operate between 65¢ 
100C, and under 30G shocl G 
vibration 

Manufacturer: RS Electron ( 
435 Portage Ave., Palo Alto, ¢ 


e Miniature broadband co-axial switch, 


permit vitching of fo 
remote control. N« SP41 
available in models for frequ 
through X-band, have 1' 
ictuating time, weigh 12 
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STANFORD LABS’ traveling-wave tube 









RS ELECTRONICS’ tiny II 


amplifier 
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BOOTS NEWEST PLATE-LOK* 


STRONGEST .. . LIGHTEST 


sight series of Boots PLaTe- 
toK ... miniature, self-locking anchor nuts 


designed to meet MIL- 


N-25027 ecifications. Ptate-to«x fas- 
ten¢ { proven development by Boots, 
neers in minature plate nuts since 1942. 

> PLATE-LoK’'s / \ triangular locking 
design provides consistent centering of 


crew or bolt, its spring steel construction 
sures highest tensile strength and light- 


est weight plus infinite reuseability. 





7 The new Ptate-to« is another first by 


Boots. Its development traces back to Boots 
TRI-LoK hexagon nuts, known for unfailing 
1945. Consult Boots on all 


self-locking nut requirements. 


BOOTS 


AIRCRAFT NUT CORPORATION 


=O 


NORWALK, CONNECTICUT 


87 








also. ee tion for a promp 


Indicator lights * Switch-in- 


i - oers, snap-action 
bt Hetherington ere hole jot more _ 
ina ow - ¢ action accompanl’ ot 
i ladle ick” Thus, in every Het i 
mn gece -action switch, whether 
ea toggle, OF rotary OPM 

aa eager beryllium mec! —- 
yn a ha provides four definite 4 

Ss ow 
ail snap-action 


. sitive 
tionally pos! ease” the 


possible to 
or OFF contact. 
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section, will be the nation’s first airline 
navigation fix using the signal of a stand- 
ard radio broadcast station, says North 
Central. The airline is awaiting Civil 
Aeronautics Administration approval. 

The intersection, 4.2 miles southeast 
of the town’s airfield, is made by the 
airport’s homing beam and signals from 
Rhinelander’s radio station, WOBT, 
which intersect at an angle of 50 deg. 
A pilot, homing in on the beam (330 
deg. heading), can tell that he is 4.2 
miles from the field when his radio com- 
pass, tuned to WOBT, shows a 50 deg. 
separation. He then initiates his let- 
down from the 1,200-ft. altitude at 
which he was flying. 

North Central hopes that with estab- 
lishment of the Shalbreck intersection, 
CAA will lower limits at Rhinelander 
Airport from its present 700-ft. mini- 
mum to a 400-ft. minimum and allow 
straight-in approaches instead of the 
currently executed lengthy procedure 
turns during IFR landings. 


FILTER CENTER 


> Britain Adopts ARC-52—Navy’s new 
UHF transceiver, the AN/ARC-52 de- 
veloped by Collins Radio Co., has been 
idopted for use in all future British 
military aircraft, according to reliable 
reports. Equipment will be made in 
Britain by Plessey International, Ltd. 
Italy presently is undecided whether 
to adopt the ARC-52 or USAF’s ARC- 
34, developed by RCA (AW July 26, 
1954, p. 44). 


> Transponder Beacon Symposium — 
\ir Navigation Development Board is 
sponsoring a symposium on the new 
civil radar transponder beacons May 
18-19 in Washington to acquaint in- 
terested avionics manufacturers with 
technical problems involved in the de- 
sign of suitable equipment. 


> USAF Seeks Transformer Automation 
—Air Force is awaiting industry bids for 
the construction of a small automatic 
factory facility for manufacturing 
transformers, presumably using the 
slice-coil technique developed _ by 
Sylvania Electric (AW June 14, 1954, 
p. 68). 


> Wescon Seeks Authors—The Western 
Electronics Convention, slated for Aug. 
24-26 at San Francisco, is seeking 
authors to give technical papers. Inter- 
ested persons should submit a 200-word 
abstract together with either a 2,000- 
word summary or the complete text to 
Dr. Wm. A. Edson, Chairman of the 
Technical Program Committee, c/o 
General Electric Microwave Lab, Palo 
Alto, Calif. Closing date, May 1. —PK 
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TRU-LOC 
SWAGED FITTINGS 


NON-MAGNETIC AIRCRAFT CABLE 


GOOD THERMAL CHARA 
CORROSION RESISTANT 
















Eliminates Instrument Interference! 


“‘NO-MAG”’ cable shows greater abra- 
sion resistance than standard stain- 
less steel aircraft cables. 


ACCO, originators of Preformed cable 
and strand, swaged terminals for air- 
craft cable use and many other im- 
portant firsts in the aircraft cable 
industry, announces the development 
of a new non-magnetic aircraft cable 
to eliminate another of the problems 
that have plagued aircraft designers 
for years. The new cable, named 
*‘NO-MAG,”’ has these characteristics: 


Non-Magnetic Properties... 
““NO-MAG”’ cable is made from type 
305 stainless steel. This steel remains 
non-magnetic after severe cold work- 
ing—in contrast to standard stain- 
less steel aircraft cable which shows 
a pronounced increase in magnetism 
after swaging, wire drawing or other 
cold working operations. 

This non-magnetic property of new 
“"NO-MAG”’ cable eliminates the pos- 
sibility of instrument interference 
caused by cable magnetism. 
Corrosion Resistance... New 
“NO-MAG”’ cables have corrosion 
resistant qualities similar to, but 


NR iL i. cake Tee 


slightly better than, cables made of 
standard stainless steel. 

Good Thermal Characteristics... 
The thermal expansion characteris- 
tics of new ‘““NO-MAG’’ cable are much 
closer than those of standard stain- 
less steel or carbon steel cables to the 
characteristics of aluminum alloys 
used in making aircraft. This greatly 
simplifies maintaining cable tension 
under variouschangesin temperature. 
High Fatigue Resistance. Preformed 
construction and careful processing 
give new ““NO-MAG”’ cable high fa- 
tigue resistance, as established in ex- 
tensive testing procedures. 

High Abrasion Resistance... New 


Tensile Strength, while lower than 
that of stainless and carbon steel, is 
sufficient to enable replacing these, 
size for size, with ““NO-MAG’’ on many 
applications where the characteris- 
tics of ‘“‘NO-MAG”’ are required. 

Use with Swaged Terminals... 
Swaged terminals can be applied to 
standard AN dimensions. 
Complete Range of Sizes, Con- 
structions. New ““NO-MAG”’ cable is 
furnished in sizes from \%6" to 1” in all 
of the constructions found most de- 
sirable for aircraft use. 


Get the complete story on this new technical development for the 
aircraft industry. Write today to Detroit office. 


agco 





Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


601 Stephenson Building, Detroit 2 
2216 So. Garfield St., Los Angeles 22 © Bridgeport 2, Conn, 
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NEW AVIATION PRODUCTS 





One Man Works Airline Stair 


Flightstair, Jr., 
1,500-lb. airline pasenger boarding stat 
with an 8-in. adjustable platform range. 

Steps, step stringer ind platform are 
formed and welded steel 
plate unit. Design is said to conform 
to recommendations of the National 
Safety Council pertaining to stairways. 

Hand pump two cylinders 
to raise the platform. Stair and plat 
form slightly about pivot pins 
just above the bottom step. Maximum 
deflection from horizontal is 14 deg. 

Phelps Manufacturing Co., Van 
Nuys, Calif. 
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Magnetic Tester Is Portable 


A new portable magnetic particle in- 


weighs only 11 Ib. 
current, makes it 
part failure in 
service or inspect parts during manufac 
ture. 

Purchasers of the device 
Hiller Helicopters, Inc., Palo 
Calif. and Spartan Aircraft Co., 
Okla. 


that 
require Ss ho 


spection kit 
and 
possible to investigate 


include 
Alto, 


l'ulsa, 
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[he SempuN detector is a perma- 
nent magnet with ball pivots and a 
number of self-adjusting magnetic pins 
to give good contact on the part being 
checked. The device is placed in con- 
tact with the component being in- 
spected and the part is sprayed with 
iron-oxide solution or magnetic powder, 
which comes with the kit. Where the 
particles gather on the surface, flaws 
are indicated. 

The kit includes a check piece with 
known surface and subsurface flaws of 
various depths to determine whether 
the unit remagnetization. The 
set comes in an 84x5x6-in. carrying case. 

Rice-Peterson Sales, Inc., P.O. Box 
1114, Palo Alto, Calif. 


needs 
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Hydraulic Motors Weigh 6-7 Lb. 


Lightweight hydraulic motors, dé 
veloping 9.7 hp. and 14.6 hp. and 
shaft speeds to 4,000 rpm. and pres 
have particular ap 
plication to aircraft and missiles, the 
reports. The models 
ire designed to MIL-M-7997, and 
weigh from 6 to 7 Ib. 

Nine axial pistons operate against an 
hydraulically balanced thrust 
plate. Shaft is supported by anti-fric 
tion bearings to provide a dynamically 
stiff drive to a rotating barrel contain 
ing the pistons. Low moment of in- 
ertia permits fast reversing. 

United Hydraulics, Inc., 110 Terrell 
Court, Dayton 7, Ohio. 


sures of 3.000 psl., 


manufacturer 


inclined 


Tiny Hardware for Electronics 


Miniature precision hardware spe- 
cially designed for electronic, printed 
circuit and instrument applications in- 
cludes gold-plated eyelets and rivets to 
climinate the problem of metal splatter 
when these parts are set, the maker 
tates. 

Items also include instrument screws 
ind instrument split lock washers. 
Screws are cadmium-plated to military 
specs 

Circon Component Co., 17544 Ray- 
mer St., Northbridge, Calif. 


Miller Has High Feed Rate 
High rates of 


wide range of spindl 
kstrom, 


particularh 


table feed and 
peed make new 
No. 5VA_ Vertimil 
adaptable for milling of air- 
craft aluminum all part 
facturer states. 


Cross and 


work 
Carlson 
the manu 
longitudi 


min 


variable in 


ranges are from 0.25 
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Ekstrom, Carlson & Co., Rockford, 
Ill. 
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Rivet Cooler Holds 50 Cans 


New 5-cu. ft. rivet cooler for ait 
use has room for 
The cooler operates 
perature of 
turer reports 

Model RSZ503 has _ lifetime-oiled 
}-hp. hermetic with fan- 
cooled condenser and operates on 110 
1?0-+ a.c.. 60U-c' 
rent. 

Other models: SZH153, is a 1.5-cu 
ft.-capacity cooler that can operate a 
90F; down to —95F when run 
continuously in normal room tempera- 
ture; model SZH653, a 6.5-cu. ft. unit, 
can operate to -SOF. These two models 
are equipped with an auxiliary lid that 
minimizes heat while the main 
lid is open. 


Revco, Inc., Deerfield, Mich. 
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CHEMICAL ENGINEERS, CHEMISTS, 
ELECTRONIC ENGINEERS, ME- 
CHANICAL ENGINEERS, PHYSI- 
CISTS, AERONAUTICAL ENGINEERS. 
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HIGHER PAYLOADS and 
HIGHER PERFORMANCE 


This compact, light-weight rocket powerplant, designated by 
the U.S. Air Force as the LR63-AJ-1 liquid-propellant rocket, 
has been successfully flight-tested on the Republic F-84F air- 
plane. Used for assisted-takeoff, this powerplant and its big 
brother, the YLR45-AJ-1, which was extensively flight-tested on 
Boeing’s B-47B Stratojet during 1954, have proved the practical 
application of rocket power to piloted aircraft. 


SOLID- AND LIQUID-PROPELLANT ROCKET POWERPLANTS FOR MISSILE AND 
AIRCRAFT APPLICATION @ AeroBRAKE THRUST REVERSERS (SNECMA) @ 
AUXILIARY POWER UNITS AND GAS GENERATORS e@ ELECTRONICS AND 
GUIDANCE @ ORDNANCE ROCKETS @ EXPLOSIVE ORDNANCE AND WAR- 
HEADS @ UNDERWATER PROPULSION DEVICES @ ARCHITECT-ENGINEER 
SERVICES FOR TEST FACILITIES 


| CCGA convor. TION 


A Subsidiary of AZUSA,CALIFORNIA 


CINCINNATI, OHIO 


The General Tire & Rubber Company 
; SACRAMENTO, CALIFORNIA 





MORE POWER FOR ATR POWER 
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WHAT IS “CERAMO” 7 








H|I-TEMP,METAL CLAD 
THERMOCOUPLE WIRE. 





T-E’s “Ceramo” wire consists of thermocouple material conductors, sur- 
rounded by magnesium-oxide insulation, with seamless metal tubing overall. 


Thermocouples or extensions made of “Ceramo” wires will fit into openings 
that are too small for most ordinary thermocouples or extensions. Further- 
more, they can be formed easily to any configuration without short-circuit- 
ing—in fact, ““Ceramo” can be bent on a radius as small as its own 
diameter. The durability of the outer metal tube makes conduits unneces- 
sary. Not even a hammer blow will injure it; in fact, it will withstand 
pressures up to 40,000 psi. These metallic clad wires have excellent 
resistance to high temperature, moisture, chemicals, petroleum products, 
atomic radiation or abrasion. 


“Ceramo” thermocouple wires are made in lron-Constantan, Chromel- 
Alumel, Copper-Constantan, Chromel-Constantan, and Platinum-Rhodium 
Platinum. Wires are sheathed with seamless tubing of stainless steels, 
Inconel, aluminum, or copper. Made with 30, 22 and 16 gage conductor 
material; overall diameters of 1/16”, 1/8”, and 1/4” respectively; lengths 
up to 30 ft. 





9 ie lack oe 
™) 
xy “Ceramo” thermocouple extension wires are made in lron-Constantan, 
KX Chromel-Alumel, or Copper-Constantan with copper-nickel alloy, plain 
%! or galvanized cold drawn steel sheath overall. Made with 20 and 16 gage 
Xx conductor material; overall diameters of 1/8’ and 1/4” respectively; 
x) lengths up to 2000 ft., depending on the type of metal tubing and 
ne outside diameter. “‘Ceramo” is made also in single conductors or multi- 
Y conductor cables. 
+6 
KX Interested? Write for bulletin 31-300-C 
x) 
%, Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 
™) 
~y Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 
+ 
OX) 


Thermo Electric ©. dec 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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ALSO ON THE MARKET 





Low-hydrogen electrode for alloy and 
mill steels. Strikeasy LH-l, has pow- 
dered metal added to coating. Deposi- 
tion rate is 61% faster than conventional 
clectrodes, the maker claims.—General 
Electric Co., Schenectady 5, N. Y. 


Hydraulic hose designed to operate at 
3,000 psi. and temperatures over 400F, 
and to carry all known synthetic or 
petroleum-based fluids, Fluoroflex-T 
YR700 now is available for field testing 
in 2-in. and 3-in. sizes: 4-in., 3-in. and 
j-in. hose will be available soon.—Re- 
sistoflex Corp., Belleville, N. J 


Electrodynamic shaker system for vibra- 
tion testing develops 100-lb. peak force 
output over 40-3,000-cps. frequency 
range and displacement amplitudes ex- 
ceeding 0.4-in. peak-to-peak in the 
5-40-cps. range. Designation is “68” 
system.—Calidyne Co., 120 Cross St., 
Winchester, Mass. 


Mark-N-Count numbers or initials at 
the same time as it counts production 
items. Price with one standard stamp, 
$49.50 net, f.o.b—May Engineering 
Co., 6055 Lankershim Blvd., North 
Hollywood, Calif. 


Hydraulic test stands for aircraft engines 
and government applications are com- 
bined with temperature test cabinets as 
package installation to provide com- 
pact facility American Research Corp., 
11 Brook St., Bristol, Conn. 


Toolsite hole punches for titanium are 
claimed to have life 100 times greater 
than ordinary tool-steel devices.—Tool- 
set, Division of General Riveters, Inc., 


Buffalo, N. Y. 


Clean-Tread is tacky mat for safeguard- 
ing critical work areas from dust and 
dirt tracked in on shoes.—Merit Paper 
& Chemical Corp., Cambridge 40, 
Mass. 

Sound barrier curtain, a specially treated 
flame-resistant burlap, is designed to 
reduce high noise level. Transwall cur- 
tain is chain spaced and supported by 
steel top plates operating on nylon 
wheels in an enclosed track. Available 
in several colors.—Bemis Bro. Bag Co., 
Physical Research Dept., 325 27th Ave., 
N. E., Minneapolis, Minn. 


Nylon cord airplane tire has flat profile, 
wide ribs and new tread compounds 
giving up to 20% longer life, manu- 
facturer claims. Tradename: Sky Cham- 
pion Gear Grip.—Firestone Tire & 
Rubber Co., Akron, Ohio. 
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LOUD Maw Foodueew 


complex 
structural 
fittings 


Pi 





Modern day aircraft require lighter, stronger structure to cope 
with the higher loads encountered at speeds above Mach 1. Thé 
elimination of a single structural joint will often contribute a 
savings of many pounds in a highly loaded member. The result 
has been the trend to larger and more complex single structural 
fittings. Loud has made over 15,000 landing gear trunnion fittings 
which is an excellent example of mass producing a tough job 
while maintaining a high degree of quality. 


CASE HISTORIES 

Today’s airplane is being built out of large forgings rather 
than fabricated sections. The spar fitting which combines 
landing gear trunnion support and wing spar into one single 
forged and machined fitting is representative of planes of 
tomorrow. Although this fitting is over 8 feet long it is 
machined on Loud’s 120 inch Cincinnati hydrotels. Advance 
in designs create more complicated machined operations. 
The maximum utilization of facilities is illustrated in the 
flash welding of a stabilizer beam. The change from the pre- 
vious bolted joint design saved over 16 pounds per airplane 
in addition to saving considerable cost and providing a 
stronger fitting. 


PRODUCING TODAY TOMORROW AIRCRAFT REQ REMENTS 


H.W.LOUD MACHINE WORKS, INC. 


969 EAST SECOND STREET, DEPT. 10 / POMONA, CALIFORNIA 









Engineering and design 
development by 





Haskel Engineering Associates 


Glendale, California 

. 
National Sales and Service by 
Haskel-Loud Aircraft Corp. 
Glendale, California 

. 


Resident Sales Engineers located in 


Seattle, Wash. 
Kansas City (Independence), Mo. 
Baltimore, Md. 
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LE 


for 
light plane 


ignition 


Over the years, Bendix ignition has 
been the choice of leading engine manu- 
facturers and plane builders in the light 
plane field. 

For example, Bendix magnetos are 
widely used by such outstanding engine 
builders as Continental, Aircooled and 
Lycoming, and are found on such popu- 
lar types of planes as Beech Bonanza and 
Twin-Bonanza, Cessna 170, 180, and 310, 
Aero-Commander, Grumman Widgeon, 
Piper 135 Pacer, Tri-Pacer, and Apache, 
Riley Twin-Navion, and Ryan Super- 
Navion. 

There is good reason for this wide- 
spread acceptance in the light plane field 
Long experience in all phases of aviation 
has enabled Bendix to design magnetos 
incorporating every desirable feature of 
performance at prices compatible with 
light plane manufacturing requirements. 

Again the ingenuity and facilities 
of the Scintilla Division demonstrate just 
why Bendix is The Most Trusted Name 
in Ignition. 


SCINTILLA DIVISION 


, S-20 SERIES 
ot Bendix” 


SIDNEY, NEW YORK 


AVIATION PRODUCTS: Low and high tension 

ignition systems for piston jet, turbo-jet engines and 

rocket motors ... ignition analyzers ... radio shielding 

harness and noise filters . . . switches . . . booster coils 
... electrical connectors. 


Export Sales: Bendix International Division © 205 East 42nd St., New York 17, N.Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. @ Stephenson Bldg., 6560 Cass Ave., Detroit Cendir 
2, Mich. @ 512 West Ave., Jenkintown, Pa. @ Brouwer Bldg., 176 W. Wisconsin Ave., Milwaukee, Wisc. @ Ameri- 


can Bldg., 4 S. Main St., Dayton 2, Ohio @ 8401 Cedar Springs Rd., Dallas 19, Texas 
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LETTERS 





More on Approaches 


[he writer of this letter is the inventor of 
the British Calvert approach lighting system 


Ep 


As one who has criticized the slopeline 
system, and has been associated to some ex 
tent with the group of pilots who, according 
to Mr. Pearson, has scurrilously abused and 
misrepresented this system, I would like to 
reply to his letter in your issue of Feb. 21 

Slopeline Lights,” p. 53) 

In the first place, the slopeline system has 
been rejected by pilots all over the world, 
ind not by a “small and unrepresentative 
group,” and this after nearly 10 years of 
ugument and counter-argument and numer 
ous flight trials, some of which were on an 
international basis 

\ good system of visual aids is a matter of 
life and death to pilots, and a matter of 
financial importance to operators, and it is 
m the face of it, unreasonable to imply that 
they are all so stupid as to have been misled 
yy a small malicious group. It is, of course, 
onceivable that everyone is out of step 
except Mr. Pearson, but even if he were 
technically in the right, he should realize 
that those who differ from him are sincere. 

What possible motive could any pilots 
have for musrepresentation when the lives, 
ind perhaps to some extent the livelihoods, 
of both themselves and their colleagues de 
pend on their picking the best system? 
> How the Pilots Feel—A more plausible 
explanation for the rejection of the slope- 
line system, is that there are flaws in Mr. 
Pearson’s theories, flaws which are hidden 
from him, but are known to airline pilots 
from personal experience, although they may 
not be able to give clear technical reasons 
why they feel as they do. That, however, is 
the job of the visual psychologist, not of the 
pilot. 

After all, the object of any system of vis 
ual aids is to supply guidance to the ordinary 
operational pilot, and if the majority of 
these agree that they do not in fact get the 
right kind of guidance, then who is at fault, 
the chairborne engineer who thought up 
the system, or the airborne user? 

When Mr. Pearson claims that the slope 
line system is the “only one yet tried” which 
gives the pilot the guidance he needs, he is 
making a sweeping claim in the field of 
visual psychology, a field which is as yet 
largely unexplored, and in which few illumi- 
nation engineers have special qualifications. 
> Fundamental Flaw—I suggest that the 
fundamental flaw in the theory of the slope- 
line system is the assumption, which is 
largely unconscious, that an aircraft, or in 
deed any vehicle, can be accurately steered 
on displacement information alone. (The 
engineer who designed the ILS cross-pointet 
meter made the same mistake, although he 
had the advantage of being able to show the 
displacements in the vertical and horizontal 
planes, instead of in planes at 45 degrees.) 

When the pilot applies bank, the effect is 
to produce a rate of change of heading, i.e 
he causes the tangent to his track to swing 
to a new direction. He thereby establishes 
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in Omni equipment also... 


ws EASIER witH TWO! 


A helper on any job brings re- 
sults with half the effort . . . and 
in flight navigation a dual ARC 
Omni installation can double the 
pilot’s efficiency, ease and con- 
fidence. He can make a fix faster 
with dual omni 15D equipment 
. .. fly any omni track while also 
cross-checking for position. And 
it’s easier to make transition 
from omni to runway localizers. 

Where there are two pilots, 


Receivers and Transmitters 
lsolation Amplifiers « L 








the work load can be shared by 
using both omni instruments si- 
multaneously for different jobs. 

ARC 15D Omni is compact, 
lightweight, CAA certified. Its 
new course indicator now com- 
bines course selector and cross- 
pointer meter in a single space- 
saving unit, 

Let ARC DUAL Omni lessen 
your flight fatigue. Detailed spe- 
cification data on request. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 
Omni Receivers * 900-2100 Mc Signal Generators *« UHF and VHF 


* 8-Watt Audio Amplifiers * 10-Channel 
F Receivers and Loop Direction Finders 
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GOVERNMENT SPECIFICATION TUBING IN STOCK.. 
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ENTER NOW! THE MOST EXCITING CONTEST IN HISTORY 


TO CELEBRATE 30 YEARS OF AIRLINE senaigane?™ i 
ne 


© 


WA; ‘100.000 


COSMIC CONTEST 
50,000 .v.50.000» sx 


It's easy! It’s fun! It’s actually two contests in one. You can enter one or both parts... 


win both first prizes for a grand total of $80,000. And you can start right away because 


the entry blank to Part 1 is on the opposite page! 


There’s never been such a contest before! 
Just think what you could do with one of the 
big cash awards! Why you could pay off the 
mortgage, send the children to college, and still 
have plenty of money left over for travel to all 
those enchanting lands you’ve always dreamed 
of seeing some day. What’s more, you may even 
win the big $50,000 cash prize in 1985 by enter- 
ing Part 2 of TWA’s Cosmic Contest! 

So get busy this minute. Think of all the 
wonderful things you like about traveling by 
airplane, and why TWA is the way to fly. Read 
the tips on how to win both parts of this excit- 
ing contest printed on this page. Then fill in 
the official entry blank for Part 1 in this adver- 
tisement and mail it promptly. In a few days, 
you'll receive your official entry blank for Part 
2,and another chance to win even more money! 


a, 
eh ee 
. “~cHicaco oe 
sain FRANCISCO- 
A PITTSBURGH. 
Zs 
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OAKLAND 
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30 CHANCES TO 
WIN RIGHT NOW! 


Ist PRIZE . . . $30,000 
eT acs wie « + ee 
3rd & 4th PRIZES . 2,000 
5th through 10th PRIZES . . 1,000 
lith through 30th PRIZES. . 250 


$50,000 


Here's all you do. Just complete the 
following statement in 30 additional 
words or less: ‘Flying is the way to 
travel, and TWA is the way to fly 
because F 

Winners will be announced on or be 
fore September 30, 1955 


$50,000 IN CASH! 


To be awarded 30 years 
from now in 1985! 


Here's how to enter Part 2 of 
TWA’s Cosmic Contest. When 
you send us your entry for Part 
1, we will send you a special 
entry for Part 2. On this form 
write in 200 words or less what 
you think commercial air travel 
will be like thirty years from 
now! Your entry will be micro- 
filmed and sealed in a special 
vault at TWA’s new mainte- 
nance base in Kansas City, Mo 
Then, in 1935, a selected board 
of judges will examine the 
entries and pick the winner 

















a 





TIPS ON HOW TO WIN PART 


Simply think of all the many reasons why you'd like to travel by 
world-proved TWA. You'll find it easy to list advantages, such as 
speed, comfort, dependability, convenience, ideal schedules, world- 
wide routes. And to help you, here are just a few things you might 
say about TWA’s many contributions to air travel 

TWA has put a two-week vacation in Europe within reach of mil- 
lions more Americans by pioneering low-cost Sky Tourist service and 
developing a simple “Time Payment Plan” for travel anywhere 

Through its active support of the American creed of free enter 
prise and competition, more people than ever are now able to enjoy 


all the advantages of air travel 


TWA's voluntary assistance to countries of the free world in help- 
ing to organize their own efficient airlines has helped promote friend- 
ship between the U. S. and other nations. 

TWA’s swift, dependable service between 80 key cities on 4 con- 
tinents has stimulated world trade and friendship 

TWA’'s leadership in efficient, economical operation has shown the 
way toward elimination of costly government subsidies with great 


savings to taxpayers. 


TWA’'s leadership in mechanical and technical advances, its great 
fleet of Constellation aircraft and its skilled, courteous personnel 
have set new standards of speed, comfort and dependability in air 


travel. 
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read 


these answers 


will be like this 


TIPS ON HOW TO WIN PART 


Here's what some people think air travel will be like in 1985! 

It's so much fun to imagine what flying will be like in 1985. Just 
See how easy it is to predict things to come 
Then write your own predictions on the official entry blank TWA 
will send you when your entry to Part 1 is received 

For example, a housewife may write: “In 1985, I think aviation 
will be like this: It will be possible to fly all the way from Los Angeles 
to London without stopping. It will take just 6 hours, and you'll fly 
in an airplane that looks like a flying saucer, with no wings or tail 
and a huge cabin that is divided into many private staterooms. There 
will be no runways at airports because these planes will take off 
straight up and land like helicopters. The average speed of these 
planes will be about 1000 miles an hour. They'll fly about 30 miles 
up in the stratosphere. These planes will use atomic power that will 
last indefinitely, and their engines will be made of materials that last 
for years and years without attention.” 

A businessman might say: “In 1985, I think commercial aviation 
Planes will be powered by rockets using a new type 
of fuel. They will fly at altitudes of 50 to 100 miles above the earth 
at a speed of 2000 miles per hour 
watches will be designed so passengers can keep up with the rapid 
change in time zones. These space planes will take off straight up in 
the air. They will land the same way, using a special device that 


Because of this speed, special 


counteracts the gravity pull of the earth. They will have a range of 
25,000 miles, so they can fly non-stop anywhere in the world. These 








TWA’s Cosmic CONTEST 





1. TWA’s Cosmic Contest consists of 
two parts. You may enter either one or 
both parts. Entries for both parts of the 
contest must be postmarked on or before 
July 31, 1955, and received not later than 
August 31, 1955. To enter Part 1, simply 
complete this statement in 30 additional 
words or less, *‘F lying is the way to travel, 
and TWA is the way to fly because oe 
To enter Part 2, state in 200 words or less 
what you think commercial air travel will 
be like thirty years from now (1985). A 
sketch of the type of aircraft used then 
may also be submitted, but the complete 
entry must be held to space provided in 
the official entry blank 


2. You may submit as many entries as 
you wish, but in each case an official entry 
blank must be used. An official entry blank 
for Part 1 is.printed in this advertisement 
Entry blanks for Part 2 will be mailed to 
you when your entry to Part 1 is received 
Additional entry blanks for both Part 1 
and Part 2 may be obtained at TWA ticket 
offices, on board TWA planes and in most 
authorized travel agencies; or by writing 
to TWA, P. O. Box 85, N. Y. 46, N. Y 


3. Contest is open to everyone excep! 
employees of Advertising Distributors of 
America, Inc., TWA or its advertising 
agencies and members of their immediate 
households and families 
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4. Prizes listed on entry blank and in 
this advertisement will be awarded on the 
basis of sincerity, aptness and originality 
Literary skill is of secondary importance 
Neatness will count. Entries to Part I 
will be judged by Advertising Distributors 
of America, Inc. Winners will be an 
nounced on or before September 30, 195 

and names of winners may be obtained by 
written request to the address above, en 
closing a stamped, self-addressed enve 
lope. Entries to Part 2 will be microfilmed 
and stored in a vault in Kansas City, Mo 
The chief executive officer of TWA will 
name the independent judges of Part 2 on 
or before January 1, 1985, and the winner 
will be announced before July 1, 1985. In 
the event the contestant submitting the 
winning entry to Part 2 is not living on 
the date the winning entry is announced 
the prize money to Part 2 will be paid to 
the person authorized by the last will and 
testament of that contestant or otherwis« 
authorized in law to receive such payment 
or to the legal representative of the estate 
of that contestant. Judges’ decisions are 
final; duplicate prizes in case of ties 


5. Entries must be the original work of 
“. in their own 





contestants and subn 
names. All members of a family may 
enter, but only one prize for Part 1 will be 
awarded to a family. Contest is subject to 
all governmental regulations and causes 
and conditions beyond TWA's control 
All entries become the property of TWA 
and submission of entries to one or both 
parts of the contest gives TWA full rights 
to reproduce, publish and use such entries 
as TWA sees fit at any time 
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TRANS WORLD AIRLINES 
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tail lounge 


oo. 


Twa 


planes will carry as many as 500 passengers and will feature com- 
plete restaurant service, a movie theatre, soda fountain and a cock- 
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OFFICIAL ENTRY BLANK PART 1 


TWA‘s COSMIC CONTEST 


$50,000 IN CASH AWARDS NOW! 


TWA’s Cosmic Contest 
P.O. Box 85 
New York 46, N. Y., U.S.A 


Dear Sirs: Here is my completed entry blank 
for Part 1 of TWA's Cosmic Contest. I under- 
stand you will send me an official entry blank 


for Part 2 when you receive this entry 


Flying is the way to travel, and 
TWA is the way to fly because: 


(Complete in 30 additional words or less) 
































Name 





Addre SS _ 





City State 
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DIRECT READING 


FREQUENCY METER 


FOR AIRBORNE AND GROUND 
POWER EQUIPMENT 


When an electrical system requires a reliable 
Direct Reading Frequency Meter — check 
VARO. This ruggedly built Frequency Dial 
Meter and Control Box is accurate to + 0.2%. 
It meets all military environmental specifi- 
cations and no temperature correction is 
required. A precision tuning fork is used as 
the reference standard and the signal to the 
indicator can be used simultaneously for chart 
recordings where permanent record is desired. 
The 400 cycle calibration on the meter face is 
offset from null position to cause actual indi- 


a aw cator movement for more positive calibration. 
“UY 


Compact and light in weight, the VARO 
as vi ae Frequency Meter is ideally suited for either 
49° 40¢ airborne or ground power equipment. 
FREQUENCY 
YCLES PER SEC Other VARO Products made for Military Aircraft Fire 

’ Control and Navigational Systems. 
Frequency Standards Electronic Inverters 
Frequency Changers Regulated Supplies 
Voltage Regulators Speed Controls 

9g 9g 


mamonm tit 


Voltage and Frequency Sensitive Relays 





SPECAFCACATIOCONS 8 
INPUT: 110 to 120 Volts AC 


350 to 450 cycles (Meter not damaged at 200 
cps.) 
28 Volts DC at 1 ampere 


OUTPUT: Meter scale calibrated at | cps. intervals between 
395 and 405. Pointer indicates high or low over The MD-3 Ground Power Equipment designed and manufactured 
the range of 350 to 450 by Beech Aircraft Corp. is used by the Air Force to check out 

aircraft in pre-flight test. The VARO Frequency Meter is utilized 


PHYSICAL DESCRIPTION as part of the system to provide accurate and reliable measur« 


CONTROL SECTION _ INDICATOR SECTION Se LE pe eee Cerne 
Standard meter case per 


Height: 4 inches . , 
MIL-M-10304 for sealed For further information ple ase wril 
Width: 2 inches ruggedized instrument 
p Body dimensions 2.800” VARO 
. 7 inche 

Depth apa max. diameter and 1.405” MANUFACTURING co., INC. 

Weight: 2 Ibs., 14 oz depth. Weight: 14 oz. 
2201 WALNUT STREET, GARLAND, TEXAS 


Representatives: Box 553, Far Hills Branch, Dayton, Ohio; Pacific Scientific Co., 1430 Grande Vista Ave., Los Angeles 23, California 
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uage, he manipulates a rate-rate, establis 
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rmation in an unnatural manner 

It may or may not be relevant to ¢ 
Idlewild accident to point out that if t 
pilot, when on the glide slope, uncons 
eats the lines of slopelights as parallel] 
dificult for him without special traini 
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> Visual Ambiguities—Th process by whicl 


EXPERIENCE 






the pilot extracts rate informat mn from tl 
pattern is the root of the matter, but Mr 
Pearson last sentence does not five me VERSATILITY 
the impression that he fully realizes its 
ver-riding importance. Another fact point 
ing to the same conclusion is that he failed , 
q : ry > 5, re 
STING 


to include positive attitude, i.e rate-rate in 


dications, in the — system until we 
in Great Britain Pi inte out the ambiguitic 


] These are the three fundamentals of Austenal production. 





between bank and lateral error which ¢ yu 
be caused by this omission He also ignore Only all three brought together can guarantee the finest invest- 
the “downhill illusion” or “ illey effect’ ment-cast parts for American defense and industry. 
used by us ng Searenyae lines in the ar By means of Austenal’s Microcast process such exact parts 
proach in combination wi 1 parallel lines on as jet turbine buckets and vanes are being cast, eliminating 
the genwe costly machining and holding finishing to a minimum. Thus, 
These ire not imaginary bug! these vital jet components are available for national defense in 
hatched up by a minute group of critics.’ greater numbers and more economically than ever before. 


These three factors of sound production can work effectively 
Austenal has solved many industrial problems 


it are the simple facts of perspective geom 
and dependable cast parts were required 


etry and visual psychology. Pilots who mak« 
hundreds of landings per year on a particu] 


for industry. 
where fine, accurate 
for efficiency as well as economy. 


ystem in bad visibility, as did the test pil : 

it Arcata on the slopeline system, can Depend upon Austenal’s greater skill, versatility and experi- 

to cope with the dangers inherent in ence when you need investment castings. These are your 

fective or unnatural indications. The o1 assurance of the finest precision cast parts. 

nary airline pilot who makes on the averag 

{ 4 T y rm ner + —=_ 

“opm beg in cond oe 9 roll pe ‘ See Austenal's original, informative 16mm color movie, “A Story 
of Industrial Progress". Write for loan of the film at no cost. 


ystem which does not give the indicatior - 
in a form he can easily assimilate can 
leat htr ip, if, as occasionally happen 


number of unfortunate circumstan es COI 
bine, as for instance, fatigue with bad vi 
bility and turbulence and perhaps some low 


cloud between him and his aiming solnt 

> Centerline System—A centerline a approach 
lighting system without crossbars is another 
defective pattern, and there have certainh 
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been accidents with this, but, so far as I LABORA T O R | , | ; 
know, there has as yet been no serious s - 4 . ————— = 
lent when approaching on the full center sie aea = & division 


ne and crossbar pattern, although this pat 
ter has been fully operational it 


i 
November 1948, and in one « 


224 EAST 39th STREET - NEW YORK 16, N.Y. 
7001 SOUTH CHICAGO AVENUE + CHICAGO 37, ILL. 
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FARMINGDALE, NEW YORK 


Scientist Shortage 
4 ? ie AvIATION Week should be commended 
§ w Ss @ € for its thorough exposition on “Scientist 


CERTIFIED QUALITY... a ee ae 


D 


QUICK DELIVERY " T feel that the n essful way to 

interest youth is resent aeronautical en 
PRODUCTS: Carbon, Alloy & Stainless Steel gineering to them in the form of a chal- 
Bars, Structurals, Plates, Sheets, Tubing lenge. My principal reason for studying 


Reinforcing, Babbitt, Machinery & Tools, etc. acronautical engineering was because I felt 
it was a great challeng: I imagine that 


others entered the aeronautical engineering 
field for the same reason 
JEROME LEDERER 
; Flight Safety Foundation, Inc 
JOSEPH T. RYERSON & SON, INC., PLANTS: NEW YORK «© PHILADELPHIA * CHARLOTTE, N. C. 


BOSTON + CINCINNATI + CLEVELAND + DETROIT + PITTSBURGH + BUFFALO * CHICAGO +71 Park Ave 
MILWAUKEE ¢ ST. LOUIS «* LOS ANGELES «¢ SAN FRANCISCO +« SPOKANE «+ SEATTLE New York 
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Whatever the job. 
PERMACEL lApE 








na 


ECONOMY IN PRODUCTION of the Martin Matador, new pilotless 


bomber, is the result of new techniques in which Permacel Tapes 


are used for a wide variety of cost and time saving applications. 


HONEYCOMB “LUMBER” of aluminum, used in new adhesive 
bonding technique, is marked by Permacel 725 Printed Tape with 
part No. identification prior to being sawed into various size panels 





ELECTRICAL TERMINALS insulated with 
Permacel 30 Heavy Duty Plastic ° 





PERMACEL 77 Crepe Paper Masking 
Tape, adhesive side up, holds light-weight 
aluminum thimbles for adhesive spraying. 


“FLYING COLORS” for all aircraft quick- 


Pape ly, easily—by masking 
for exceptionally high dielectric strength. 


paint jobs with 
Permacel 71 Stain- Resistant Masking Tape. 


PERMACEL Lares 


Many jobs can be done faster, better, easier, with self sticking tape . 





. write Permacel Tape Corporation, New Brunswick, N. J: 
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Direct Injection Cuts Fuel Consumption 


By George L. Christian 

Vergennes, Vt.—Direct fuel injection 
on aircraft engines in the low to 
medium horsepower bracket is made 
possible by a new fuel pump now going 
into production at Simmonds Aero- 
cessories manufacturing facilities here. 

Designed for use on aircraft and 
helicopter engines in the 200-800 hp. 
range, the pump has been released for 
production on three Continental Mo- 
tors powerplants—AVSI-1790-6, AVI- 
1790-8 and AOSI-895-3, and is being 
prototyped for nine other fixed- and 
rotary-wing aircraft engines, among 
them the Jacobs R755 and Pratt & 
Whitney Aircraft’s R985 and R1340. 
>From Tanks to Planes—The pump, 
which is the heart of the Simmonds 
S. U. Fuel Injection System, has been 
in production at Simmonds for four 
years as a tank and ordnance vehicle 
engine fuel injection pump. 

Design of the aircraft unit is essen- 
tially the same as the ordnance vehicle 
pump, installed on over 1,000 engines, 
according to company engineers. 

Simmonds manufactures the pump 
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FUEL-AIR RATIO SPREAD UNDER VARYING LOAD __| 
Conditions from 1,200 RPM to 2,800 RPM | 
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4 Carbureted Engine 
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see Fuel Injection Engine 








FUEL-AIR RATIO 
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GRAPH SHOWS ECONOMY of direct injection compared to carburetion in ordnance 
tank engine operations. Same applies to 200-800 hp. aircraft piston engines. 


Carburetter Co., 
England. 


Ltd., 


>» Economy and No Icing—Two of the 


more attractive features of the Sim- 
monds S. U. system are: 5-10% fuel 
economy throughout the engine’s rpm. 


Birmingham, 


air intake duct cannot ice up, 
possibly at the inlet. 

Injection systems are inherently morc 
economical than carburetion 
according to Simmonds spokesmen, thi 
pump allows the engine to deliver up to 
5-10% more for the 


exc pt 


systems, 


same di 


under license agreements with the S. U. range, and the fact that the system’s power 
placement. 

Icing danger—a very real hazard on 
single-engine aircraft especially—is elim 
inated by eliminating the carburetor, 
whose venturi is the critical icing point. 
Che injection pump requires only a 
butterfly valve-type throttle in the ai 
duct just ahead of the intake manifold. 

Carburetor elimination also ends need 
for carburetor pre-heat controls, saving 
space and weight, and ends engine 
power losses due to carburetor heating 
> Good for Helicopters—Simmonds en 
gineers say that the S. U. injection sys 
tems are particularly good for use with 
helicopter powerplants. The fuel with 
its anti-fouling additives is injected di- 
rectly into the cylinder just ahead 
the intake valve. 
standard, carburetor- and 
manifold-type fuel induction systems, 
additives tend to deposit themselves 
along the manifold’s walls or to be 
STATIONARY centrifuged out by the blower if the 
GEARED a \ “eat 
RING » engine is supercharged 


4 4 ~ Another advantage of the injection 
o oo 


systems: Fuel distribution to all cylin 
MAIN SHAFT 
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SERVO PISTON 
"Z" SHAFT 
OBLIQUE SECTION 
HIGH PRESSURE 
O1L SUPPLY 
CONNECTION 


wy ra \ With 


PLUNGER = 


PLUNGER BLOCK~4 


DELIVERY LINE 
TO INJECTOR 
NOZ —-e 


-———— FUEL. SUPPLY CONNECTION 
simplified. 
> Special Features—The S. U. injection 
system incorporates several features not 
found in other aircraft engine injection 
systems: 

The injection nozzles are located in 
the intake manifold directly ahead of 


ders is uniform and manifold design is 
DISTRIBUTOR VALVE 


ECCENTRIC 


DISTRIBUTOR BLOCK 











S. U. PUMP cutaway shows major components, temperature bulb, fuel connections. 
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Other 
SPECIAL COLD FORGED 
PARTS + STANDARD CAP 
SCREWS + SHEET METAL 


DIES PRODUCED IN IRON, 
ALLITE (ZINC ALLOY) AND 


PLASTIC + R-B INTER- 


CHANGEABLE PUNCHES 
AND DIES 

















PLANT 1 
Detrolt, Mich. 





You Can Specify and Get 
TOLERANCES and FINISHES 
like these... 

















when ALLIED’S Plant 3 
produces your Precision 


Hardened and Ground Parts 


An unusual example? Not at all, for it is day-in and day-out procedure at 
Allied’s Plant 3 to produce parts held to extremely close tolerances . . . with 
fine surface finishes . . . meeting rigid requirements for squareness and 
concentricity . . . and heat treated by the most accurately controlled methods. 


Regardless of how many or what type operations are called for to produce 
your precision parts, Allied’s Plant 3 has every facility—and the proven 
ability—to perform these operations . . . quickly . . . economically . . . and 
to your exact specifications. 


oe Yew 16-Page Srochure describes and pictures in detail the facilities of 
Plant 3, where Allied produces precision hardened and ground parts. Included is a complete 


listing of all equipment in use. A copy will be sent you immediately upon request—without 
obligation, of course. 


ALLIED PRODUCTS CORPORATION 
DETROIT 23, MICHIGAN 


a 


PLANT 4 
Bitledele, Mich, 


DEPT. D-20 12637 BURT ROAD 





PLANT 2 PLANT 3 
Detreit, Mick. Milledelte, Mic. 
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each cylinder’s intake valve. Keeping 
the nozzles out of the high pressures 
and intense heats of the combustion 
chamber means the system can operate 
at relatively low pressures and the noz 
zles themselves no longer need be high- 
priced components with carefully 
matched crack pressures, 

Having a low-pressure system (nozzle 
crack pressure is approximately 60 psi., 
peak pressures run about 150-200 psi.) 
results in longer pump life, less fitting 
leakage, and greater system reliability, 
says Simmonds. 

Ninety percent of S. U. pump parts 
are interchangeable. ‘lo modify a pump 
from a six- to a nine-cylinder engine, 
for instance, requires changing only four 
pump parts. High interchangeability 
cuts inventory requirements. 
> Easy Cold Start—The Simmonds in 
jection system allows engines to be 
started easily with no preheat in tem- 
peratures down to —65F; a little hand 
priming is all that is needed. 

Simmonds engineers told AVIATION 
WEEK that in some cold weather start- 
ing trials, the only engines which com- 
pleted all the tests successfully were 
equipped with their injection system. 

Elimination of preheat requirements 
simplifies logistics and enables aircraft 
to become airborne faster. 

The S. U. injection system does not 
require “tuned” discharge lines—all fuel 


lines leading from pump to cylinders 
do not have to be the same length for 
even fue] distribution. 

> Saves Weight—Continental Aviation 
and Engineering Corp. reports that in 
an installation on one of its 500-hp. 
aircooled engines, there was a saving of 
30 Ib. with the engine equipped with 
an S. U. fuel injection system as against 
the same model engine equipped with 
a carburetor. S$. U. pump and nozzles 
in this installation weigh about 7 Ib. 
> How It Works—Ihe pump needs to 
three functions of the enginc 
unsupercharged): rpm., manifold pres 
sure, and manifold air temperature. 

Ihe pump knows the engine's rpm., 
since it is connected directly to the 
iccessory section. A connection between 
the engine’s manifold and the pump’s 
capsule chamber feeds manifold pres 
sure to the pump at all times. A tem 
perature-sensing bulb, located in the 
engine’s intake manifold, translates tem- 
perature of air taken in by the engine 
to the pump through a sealed line con- 
taining dry nitrogen. 

Specialized application pumps for 
supercharged engines are available in 
prototype. 
> Increase Power—When the pilot calls 
for increased engine power, here is what 
happens: 

As he opens the throttle, manifold 
[his pressure tends 


know 


pre ssure increases. 





to compress the capsule in th capsule 
chamber which in turn moves the pin 
shaft up, allowing high-pressure oil to 
flow through a passage in the main shaft 
ind dump into the servo « 
Oil inflow exceeds oil outflow becaus« 
of a restriction in the outlet passage 

Result is reduced differential pressur 
on both sides of the ““Z” shaft, which 
allows “‘tuning springs” to move the Z 
shaft downward, increasing the angular 
displacement of the wobble plate, which 
lengthens plunger 
pump output. 

Vhe Z shaft is a one-piece, 
\Meehanite casting, composed of a servo 
cvlinder on one end, which retains the 
tuning springs, a forked end to engag« 
lobe of main shaft, and a central bore 
for main shaft. ‘The plate is 
mated to the eccentric Z shaft by means 
of a ball. Axial motion of Z shaft gov 
ems amount of fuel 
moves wobble plate radially so engine 
cylinders get fuel in proper succe 
> Decrease Power—As throttle is re 
tarded, manifold pressure drops, which 
illows capsules in the pump to expand 
and move the pin shaft down. This 
results in the servo valve closing off 
high oil pressure, reducing pressure in 
servo oil chamber. 

High-pressure oil moves the Z shaft 
upward against the tuning springs which 
reduces displacement of the wobbk 


il chamber 


} 
trave! to increas¢ 


machined 


wobble 


injected; rotation 


$$10nl. 





AVIATION WEEK, April 11, 1955 





os |e Se es | 





Still another weapon from 
the spirit world... 


McDONNELL SPEEDS DEMON PRODUCTION 
| WITH A SUB-CONTRACT TO TEMCO. 


First the Phantom, then the Banshee, now the Den 


performance certainly will. The Navy, with twin-jet 





Banshee squadrons already in operation, saw the new 
F3H Demon design... liked it... wanted some quick 


McDonnell sped the job by sharing the responsibility with 
TEMCO, giving sub-contracts for aft fuselages, inner and 
7 outer wings, flaps, and other components totaling 35 per 
cent of the airframe. McDonnell thus joined Boeing, Con- 
vair, Lockheed, Martin, and Republic — all of whom have 
found that TEMCO delivers a quality product, on schedule, 


at the lowest possible cost. 


ENGINEERS... !f you are interested in a position with a growing 
weapon systems organization, write full particulars to E. J. Horton, Jr., 
Engineering Personnel, TEMCO Aircraft Corporation, P. O. Box 6191, 


Dallas 2, Texas. 
Ene ‘Pet are TOLD en 











and soon the Voodoo. If the names of McDonnell’s sleek 


fighters aren’t enough to haunt aggressors’ dreams, their 


~~ 2 a a he a | 6D 
—~ 
5 ee 





F3H aft fuselage sections on rotating circular jigs 
move down TEMCO-Dallas assembly lines. Else- 
where in the Dallas plant, a twin line is devoted 
to inner wings, while outer wings take shape o* 
TEMCO's Garland plant. 








DALLAS, TEXAS 
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TWO NEW KEARFOTT = 
COMPUTER COMPONENTS 


MINIATURE MECHANICAL RESOLVER 


1/2 ACTUAL 
SIZE f 


INCOMIN( 
AIR 


INTAKE 
MANIFOLD 


An extremely compact unit meas- 
uring only 1 15/16" high, 1 3/4" 
wide and 2 1/8" long. It combines 
Tate itlitaitetataes Ate ote] | Matelils Mate It t= manifold ahead of intake valve in Simmond 
4 , integrator and a spherical re- S. U. direct injection system 
“i © solver. Will integrate the sine and 
taf J cosine functions of an angle or 
resolve a vector displacement into 
its horizontal and vertical com- 
ponents. 





plate, shortens plunger 

pump output 

> Fuel Flow—Fuel timing is 

and timed by a rotating 

valve which is the single moving 

the distribution system. Wobble plat 
ind plungers do not rotate. Elimination 


of all auxilliary distribut 


1 


n yntre 
such as check valves removes the sour 
of many potential troublemakers, 
INTEGRATING FILTER cording to Simmonds engineers 
Ihe distributing valve has the ad 
vantage of timing the fuel to be injected 


into the engine during a full 180 


Used to integrate a voltage signal 
froma specified minimum integra- 
Lilolai ol-1alele ME oMMolsl-Mmel +] olcelelaullile 
an infinite period of time. Avail- 
able for DC to AC or AC to AC 
applications. These units eliminate 
harmonic and quadrature volt- 
elel tM eM ili le eMilel ol melaihaiule me, 
tachometer generator. Permits the 
use of a low gain, non-critical am- 
plifier by effectively providing 
infinite gain. 
DIMENSIONS: 

AC-AC Filter 1.437" diam. x 2.484" long 


I 
] 
fuel flow immediately for engine shut 
DC-AC Filter 1.969" diam. x 2.938" long. ~ OW 1 c el g 
qown. 


> Special Applications—W hen the pump 


is used on a supercharged engine, a 


degrees of crankshaft revolution. Thi 
means that fuel is drawn into the com 
bustion chamber by the piston through 
its complete travel from top dead center 
te 


» bottom dead center of its intake 


troke. While the distributing valve 
controls fuel timing the pump’s 
plungers control volume of fuel injected 
1/2 ACTUAL SIZE into the intake ports 
A quick shut-off feature, either manu 


y or solenoid contr l 


? 
I] ed, cuts pump 


piston is added between the capsules 


‘ , a tl in shaft which biases tl 
The close attention to details that has made Kearfott one of ns Bas ks a Mw ti se : a al . “4 
( suies dS a tlO ( reauced alii 


the leading producers of servo system components goes into bient air pressure. Action of the piston 
the design and production of these devices. Detailed de- increases fuel delivery proportionatel 
scriptions sent on request. is altitude increases to compensate for 
the increased air mass flow due to re 

duced back pressure on engine exhaust 

KEARFOTT COMPONENTS At high rpm., intake valves have a 
INCLUDE: throttling effect on the air being taken 

Gyros, Servo Motors, Synchros, Servo into the combustion chamber. By sens 
and Magnetic Amplifiers, Tachometer ing increased pressure 
Generators, Hermetic Rotary Seals, charger, resulting from high r 
Aircraft Novigational Systems, and . : 
other high accuracy mechanical, elec- pressure 1S reduced to maintain a sub 
trical and electronic components stantially constant fuel/air ratio. Sim 


monds expects to produce the pump at 
ENGINEERS: Cai ott >, 


1 cost competitive to that of a car 
Many opportunities in the above fields “ey I th. 
are open—please write for details buretor, in produc tion quantitic 


today 
Anti-Splash Valve 


’ ry T 
Seals Tank Vents 
KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. A new anti-splash valve which pre 
Soles ond Engineering Offices: 1378 Main Avenue, Clifton, N. J. vents fuel from sloshing out of aircraft 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas fuel tank vent 


lines is currently being 
“es tif. 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Coll used on the Avro CF-100 twin-iet in 


in the super 


1N., pump 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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Vhey re on th 


HIG-4 GYROS 
BEING SHIPPED 












he compact, versatile 10* Hermetically- 
Sealed Integrating Gyro you have been hearing 
about is an accomplished fact at Greenleaf. 
Laboratory and field testing have long since 
been completed and production quantities are 
ready to go to work for you. 


Guided missile and fire-control system manu- 
facturers have long evidenced tremendous 
interest in this “older brother” of the HIG-3 
Gyro recently introduced by Greenleaf. We will 
be happy to send you full information and 
performance data. Please write on your letter- 
head and request Bulletin 104W. 


‘ 
'% 


eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court + Saint Louis 17, Missouri 





Where quality control works on the production line ... producing Gyros (rate and 
integrating), Pressure Transmitters, Accelerometers, Synchros, Air Speed Indicators, 
Actuators and many other precision-built components. 
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VALVE ends fuel tank vent-line 


terceptor, accord 
manufacture! 

lhe Model 22-1349 valve is particu 
larly useful in wing tanks, where 
geometry often requires that vent 
inlets be installed almost at 
Che valve, through the 
float-controlled, opposit 


ind two govern 





escaping during aircraft mai 
periods of high iccelerat 
e&e : fee Pee ye : i ley eet Sty ta One governor 1s sensiti 
om) et cc es oaas LE a®) Mee ; 

en Ag by 4 f, eats la ratio , , 
ja meer ARE ps Jie ré * in / SA accelerations the other 
@ 8 wl dati We is aces i TH iid. F Gs Combined action 


nors and float prevent fuel 


Dba { D ing through fuel vent 
Manufacturer: Aero Suppl 


facturing Co., Inc., Corry, P: 


SEPT. 3°4°5 New Generator Brush 


—_ er Better, AA Finds 
America’s largest Aviation Show irra generator, system life on 


a ’ ae _ Z 
Jouglas DC-6s has been increased at 
for America s greatest Industry least 100% by installing a redesigned 
brush which performs well at low and 
This year Philadelphia International Airport will furnish high altitudes and a shielded bearinc 
the setting for America’s largest and most important which will not rotate in its hon 
annual aviation classic—the National Aircraft Show When originally installed in 


the equipment had an expected devel 
Here, in the East Coast’s most concentrated population paaas life of 700 hr. This has been 
area, the aviation industry in cooperation with the U.S extended to 1,400 hr. on the 240s and 


Services will present to the nation its latest developments to 1,800 hr. on th a ra The 
improvements on which General FE] 


hedul 


Spacious hangars will provide vast indoor exhibit space tric Co. aided. allows AA to 
for engines, instruments, parts, accessories, equipment, electrical component overhaul 
etc. The adjoining concrete ramps will provide more space with its engine overhaul schedul 
than ever before available for static outdoor exhibits of 

personal, commercial and military aircraft. Platinum Electrodes 


Its predecessor the 1954 Show received the acceptance of Stretch Plug Life 
all the major plane and engine manufacturers, as well as Fine-wire-platinum electrode _ spark 


a cross section of the manufacturers of component parts plugs are giving twice the life of massive 
electrode plugs when used in Wright 


It is the only major aviation show for 1955 designated by Turbo Compound R3350 engines, ac- 
the U. S. Department of Defense for full participation of cording to AC Spark Plug. The fine- 
the Armed Services...which will again dramatically pre- wire plugs show only slight gap wear 
sent the progress of our air power... “on the ground” and no carbon or lead deposits when 
and “in the air’’ removed from Turbo Compound engines 

after 400-500 hours of service, says AC. 


For floor plan diagrams, exhibit space contracts, ticket information and The plug uses a silver center electrode 
complete details write—BenjaminT. Franklin, General Manager, NATIONAL with a good-sized platinum tip, while side 
AIRCRAFT SHOW, 400 UNION COMMERCE BLDG., CLEVELAND 14, OHIO electrodes are all platinum. 


SPONSORED BY AIR FOUNDATION IN COOPERATION WITH THE CITY AC says it has received substantial 
OF PHILADELPHIA, CHAMBER OF COMMERCE, GREATER PHILADELPHIA orders from two major commercial air- 


lines and the USAF. 
SANCTIONED BY NATIONAL AERONAUTIC ASSOCIATION caslbepaatiiaes 
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Typical universal airborne 
package is provided 
with plug-in components 
to facilitate changes 


in test program @ 












Up to the last split second of impact, Bendix-Pacifie 
telemetering systems continue to furnish information which 
would never be obtained with other instrumentation methods. 
Virtually every condition encountered while an airplane 
flutter vibration 


acceleration — voltages —and 


or missile is under flight test strain 


temp rature pressure 
motion can be accurately and continuously relayed 

from lightweight compa t airborne « quipment by a crystal 
controlled r.f. link to an airborne or ground based 

receiving and recording station. 

While a flight is in progress, test results can be observed 
remotely and flight conditions varied by radio communication. 
The crew is free to concentrate on flying the airplane... 
dangerous conditions can be averted... or where a crash is 
unavoidable, the complete story is permanently 

available for detailed analysis. 

\ number of airframe companies are speeding up flight 
testing and cutting costs by using Bendét-Pacifie 

telemetering systems. We can aid you, too, in your flight 

test problems through this method of remote instrumentation. 








PACIFIC DIVISION = 
11600 Sherman Way, 





East-Coast Office: 
475 5th Ave., 
N.Y. 17 


Dayton, Ohio 


1207 American Bivd., 


Dayton 2, Ohio 





‘ * * ie. 
endix Aviation Corporation Good positions 
Bend Avie o P } é available for 
: . y g . + Circuit Design 
North Hollywood, California \ @ «* © and Test 
\ / Equipment Design 
x < s Engineers at all 
ss a Ne levels. Contact 
Washington, 0.C. Canadian Distributors: Export Division: , W. C. Walker, 
Suite 803, Aviation Electric, Ltd., Bendix International “= suapneerene 
1701 "K”" St., N.W Montreal 9  —«-205 E. 42nd St., N.Y. 17 anti —— 





JUST OUT — 1954-55 | 


edition of Jane’s 
All the World's 
AIRCRAFT! 


Facts, . ~~~ and de- 
tails on the world’s civil 
and military aircraft 





379 pages over 700 
8x 13 illustrations 


Edited by Leonard Bridgman 


“Look it up in Jane’s” is a phrase which has be- 
come a symbol for the accuracy and Ty 
of this work throughout the aviation world. 
This latest edition gives you data on aircraft 
used by 60 nations. With information assem- 
bled from every corner of the globe, JANE’'S 
gives you the facts on the design, performance, 
and operation of jet fighters and bombers, pro- 
pellor-driven craft, helicopters, pilotiess craft, 
lighter-than-air ships, all types of engines— 
plus a world-wide survey of other aviation 
progress. The Aircraft Section gives you all 
available facts and figures on type, wings, 
fuselage, tail unit, landing gear, power plants, 
accommodations, armament, equipment, dimen- 
sions, weights, loading, and performance of 
each airplane. In addition to hundreds of photo- 
graphs, there are also three-view general ar- 
rangement drawings of practically all of the 
airplanes 


The section on engines brings you data on types, 
compressors, compressor housings, combustion 
oases, turbines, ex- 
_ P naust cones, fuel sys- 
New edition includes] ;cms, lubrication, start. 
ae ing, fuels, dimensions, 
data on and many other factors. 
a y In addition, this book 
Russia's new LA-| brings you the aircraft 
17 and the MIGbis mnaclinds of the world, 
a details on international 
— Britain 8s delta-Jaeronautical organiza- 
Wing research cul-| tions, facts on official 
minating in the] world’s records, tabulat- 
Avro 698 Vulcan]|ed information on the 
bomber airlines of every country, 
c three-view general ar- 
_ U S's Convair]|rangement drawings of 
XFY-1, which was | most of the aircraft, and 
designed to take]|a chronological list of 
off and land ver- | first flights made by air- 
tically craft during the year. 
See this book before you 
decide to buy. Just fill 
out coupon below and it 
will be sent to you for a 
free examination. 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Company, Inc. 
Dept. AW-4-11 
330 West 42nd Street, N. Y. C. 36 





—and scores of other 
recent aeronautical 
developments! 





Send me Jane's ALL THE WORLD'S AIRCRAFT 
1954-1955, for 10 days’ examination on approval. In 
10 days I will remit $25.00, plus few cents for de 
livery costs, or return book postpaid. (We pay de- 
livery costs if you remit with this coupon; same 
return privilege.) 


(Print) 
Name ... 


Address ... 
City . 
Company 
Position 


For price and terms outside U. &8., 
write McGraw-Hill Int’l., NYC 86 


AVIATION SAFETY 





CAB Report on Great Lakes Airlines C-54 Accident 





All Safe as Fire Burns Off Engine 


A Douglas C-54-G, N 30070, operated 
by Great Lakes Airlines, Inc., made an 
emergency landing off the runway at the 
Gage Oklahoma Airport, at 0320 on June 
15, 1954.1 The emergency landing was 
made because of an uncontrollable fire in 
the Number 3 engine nacelle. 

There were no injuries to passengers or 
crew. The aircraft was destroyed by fire. 


HISTORY OF THE FLIGHT 


Great Lakes Airlines’ Flight 146, of June 
14, 1954, originated at New York, N. Y.., 
with its destination Burbank, Calif., and 
with intermediate planned stops at Chi- 
cago, Ill., and Kansas City, Mo. The seg- 
ments of the flight to Kansas City were 
made without incident and the aircraft 
landed there at 0005, June 15, 1954. 


THE ACCIDENT 

At Kansas City, a routine crew change 
was effected and the aircraft was refueled. 
The new crew consisted of Capt. Charles 
F. Pedesky, First Officer Frank J. MacDon- 
ald, Jr., and Stewardess June E. Miller. 
No service was performed on the aircraft 
at Kansas City other than refueling. 


According to company records the take- 
off weight of the aircraft was 71,143 Ib., 
which was within the allowable limits and 
the load was properly distributed with re- 
spect to center of gravity of aircraft. 

Prior to takeoff Capt. Pedesky made a 
preflight inspection and no discrepancies 
were noted. The flight normally dispatched, 
departed Kansas City at 0107 and was 
cleared IFR (Instrument Flight Rules) to 
Burbank, Calif. via Green 4 and Amber 1, 
to cruise and maintain 4,000 ft. The esti- 
mated en route time was 7 hr. and 40 min. 
and there was sufficient fuel for a flight 
of 11 hr. and 30 min. There were 75 
adult passengers and 4 infants on board. 

At 0213, when the flight was over 
Wichita, Kan., a routine position report 
was made in which it was estimated that 
the flight would be over Gage, Okla., at 
0307. The crew testified that when the 
aircraft was in the vicinity of Gage radio 
reception was poor due to static caused 
by local thunderstorms in that area. 

At approximately 0305, Gage INSAC, 
(Interstate Airways Communications) ad- 
vised the flight that Albuquerque ARTC 
(Air Route Traffic Control) cleared it to 
climb and maintain 6,000 ft. Accordingly, 
Flight 146 began to climb. 

Shortly thereafter the stewardess entered 
the cockpit and told the pilots that she 
had seen sparks trailing from Number 3 
engine. The captain immediately requested 
the first officer to look out of his window 
and see if he could see anything wrong. 
This was done but nothing unusual was 


1All times referred to herein are Central 
Standard and based on the 24-hour clock. 


seen. At the same time the captain checked 
the instruments and found their indications 
to be normal. The stewardess was then 
told to return to the cabin and to again 
advise the captain if and when she ob- 
served anything out of the ordinary. 

At approximately 0308, when the air 
craft was at an altitude of 5,500 ft. and in 
the vicinity of Gage, the Zone 2 fire warn- 
ing light of the Number 3 engine came on. 
As soon as this was observed the first officer 
went to the cabin to make a visual check. 
He returned a few seconds later and tre- 
ported there was a fire in the Number 3 
engine. 

The captain immediately returned the 
aircraft to level flight and feathered the 
Number 3 propeller. The firewall shutoff 
valve was then pulled, the CO, selector 
set for the Number 3 engine and the 
first bank of CO, bottles was discharged. 
As this application of carbon dioxide did 
not appear to put the fire out, the engine’s 
cowl flaps were closed and the second 
bank of CO, bottles was discharged. Fol- 
lowing this action the fire was seen to die 
down momentarily but almost immediately 
to flare up again. 

The first officer called Gage INSAC at 
approximately 0312 while the captain was 
performing these duties and advised that 
the Number 3 engine was on fire and that 
its propeller had been feathered. The Gage 
INSAC communicator immediately turned 
on the airport runway lights for the north- 
south runway. There were no other radio 
contacts with the flight. 

Capt. Pedesky, unable to extinguish the 
fire, began a left descending turn toward 
the airport. During this turn, the Number 
3 engine fell from the aircraft, at which 
time a complete failure of the electrical 
system was experienced. 

The captain testified that throughout the 
approach he was unable to see the runway 
lights on the airport and, not being able 
to use the aircraft’s landing lights, he headed 
in the general direction of the airport bea- 
con. Throughout the latter stages of de- 
scent the first officer used a flashlight so 
that he could observe and call out altimeter 
and airspeed readings. As the aircraft neared 
the ground the fire illuminated the sur- 
face, permitting the captain to see the 
ground and land the aircraft safely. After 
rolling a considerable distance the right 
main landing gear collapsed. 

When the aircraft came to a stop all 
passengers were quickly evacuated. Fire 
eventually destroyed the aircraft. 

The Gage weather at the time of the 
accident was: ceiling estimated 12,000 ft., 
overcast, visibility 15 miles, thunderstorms, 
wind south-southeast 10 mph. Weather 
was not a factor in this accident. 


INVESTIGATION 


Investigation conducted at the scene of 
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SIMULATED OPERATING 
CONDITIONS PROVE 
COMPONENT PERFORMANCE 


* 
; 
« 


1h au 









IMPACT. Unit must withstand impact shocks of 30g 


for a time duration of not less than 10 milliseconds. 





4 VIBRATION. Operational accuracy guaranteed at 5g 


from 20 to 55cps and at 10g from 55 to 225cps 


first essential in aircraft electronics 


Engine-control electronic equipment is frequently installed ik close 
' proximity to the turbojet engine. Therefore, electronic. components must 
be designed and constructed to function with completa reliability uygder 
extreme ambient conditions. However, the degree of reliability attained 
depends largely upon the attention given to detail in applying these five 
major design principles to every phase of equipment development 


1. Conception of basically simple circuitry to accomplish desired control 
functions 





2. Rugged design of mechanical details 
Selection of components based upon extensive environmental and life 
3. tests ; satisfactorily while subjected to sustained acceleration 
of 8g along its longitudinal axis, 10g along its vertical 
4. Operation of all components well below their maximum rating axis, and 5g along its horizontal axis. 
5. Adequate performance tests of production units under dynamic operat- 


ing conditions 


Strict adherence to these principles has enabled us to achieve extréme 
reliability in all our aircraft electronic equipment. We believe our years 
of concentrated research, development and tests devoted exclusively fo 
automatic control systems for jet engines can be of real value in solving 
your control problems. Our engineering counsel and extensive manufac- 
turing and test facilities are at your service. We welcome your inquiry 





TEMPERATURE CONTROL AMPLIFIER (Illustrated above). Modulates ex- 


haust nozzle area of a turbojet engine to maintain a constant turbine exit 





temperature. Input signal is derived from thermocouples. Output controls 

a servo which supplies hydraulic power to the exhaust nozzle positioning 

wea FLIGHT TEST CHAMBER. Unit performance 
TEST SPECIFICATIONS. MIL-E-5O09A: Altitude, ignition proof, sand and dust, humidity temperature range of minus 65° F. to plus 200° Fs 
; sustained acceleration, impact. MIL-E-5272A: Salt Spray. MIL-E-5O07A: Genera! specification relative humidity of 95%, and at all altitudes up to 

MIL-I-6181: Radio interference. 50,000 feet. 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - DANBURY, CONN. + STRATFORD, CONN. + INGLEWOOD, CALIF. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS + ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS + PRESSURE GAUGES 
THERMOCOUPLES + HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 








MAXWELL 


MANNING 


mW 











The famous Boeing 8-52 is 
equipped with the ARO 8 liter 
Liquid Oxygen Converter. 


The new 5, 8, and 20 liter ARO 
Liquid Oxygen Converters save 
space and weight in fighters and 
bombers ... another ARO frst! 
Complete technical and engineer- 
ing data available upon request. 


ARO OXYGEN EQUIPMENT 





GUARDS TH Jifolime 


Up where air is thin... ARO Oxygen Equipment 
performs a vital job . . . safeguarding the lives of 
airmen, 

As planes go higher and higher .. . greater and 
greater is the need for the many new developments 
in oxygen equipment pioneered by Aro research. 
These and many other precision products by Aro 
are widely used today by the Air Forces and leading 
aircraft manufacturers. For more details write: 


The Aro Equipment Corp., Bryan and Cleveland, Ohio 
Aro Equipment of California, Los Angeles, Calif 
Aro Equipment of Canada, Ltd., Toronto 1, Ontario 
Offices in All Principal Cities 


AIRCRAFT PRODUCTS 


Liquid Oxygen Converters, Oxygen 
Regulators, Pressure Regulators, 
Contents Gauges, Relief Valves, 


“Anti-G"’ Valves, Air and Oxygen System Accessories, Actuat- 
ing Cylinders, and other Aircraft Accessories. 





> tee 


SAFETY 


the accident disclosed that the aircraft first 








Hydraulic Complete filters, or elements 
only. Up to 14,000 p.s.i. burst, to 120 g.p.m., 
and filtration down to Y2 micron*. Efficiency 
to 99.9%. (MS28720-4, -6, -8, -12; AN6235-1A, -2A, 
3A, -4A; AN6236-1, -2, -3, etc 





contacted the ground on a heading of 110 
about 900 ft. to the left of Runway 4 
(040°) and 1,000 ft. inside the airport w = 
boundary. After rolling approximately 1,100 | 
ft., the right main landing gear collapsed Jf fj = Ti fer 
because of fire damage and the aircraft (44 
then skidded sideways to the right, stopping 
1,800 ft. from the first ground contact point. 
Ihe captain ordered an immediate evac 
uation of the aircraft, which was done = 
quickly and in an orderly manner through 
the main cabin and pilot doors. Evacua 
tion was accomplished in an estimated 14 FOR EVERY PLAN E AN D PU RPOS 3 
min., without serious injuries to any of 
the passengers or crew. 
I'he intense fire in the Number 3 nacelk 
area continued to burn, spreading progres 
sively throughout the entire aircraft with 
the exception of the left wing and empen 
nage. 
The INSAC communicator at Gage 
stated that at the time the aircraft reported 
to him he did not receive the information 
that the aircraft’s engine was afire but only 
that a propeller had been feathered. An 
other flight operating in the range of Gage, 
however, heard the flight report the engine 








was also on fire. F | 
When the operator learned that fire was ue Flow from 3 P.P.H. to 30,000 P.P.H. 
existent the flight had already made its Housings up to 2,000 pounds operating 
emergency landing. The communicator pressure. Complete range of filtration from 
alone on duty, was unable to leave his : 5 2 
position to go outside because of his atten Y2 micron to 200-mesh screen (74 microns). 





tion to radio operation. He was also unable 
to see the airport landing area from his 
position. Therefore, he did not see the 
aircraft coming toward the airport or see it . 
land. He did not know that the aircraft Air Instrument air and breather filter application 








—— 





1 had landed until the Poche entered his j . to 10 c.f.m. Filtration for air-driven instruments and 
} office and advised that it was on the field I ; 
and burning; also that the Gage Fire De venting of hydraulic systems. (AN6240-1, AN5822-1, AN- 


partment had been notified by the captain. 6237-1, etc.) *1 MICRON = .000039° 
Ihe fire truck arrived approximately 30 
min, later. The equipment consisted of 
two CO, bottles and a water tank, operated 
by volunteer firemen, and was not designed a el 
for combating an aircraft fire but for the c é 
use of the small community of Gage, Okla. 
The Number 3 engine, which fell from 
the aircraft was found 11 miles northwest 
of the airport. It, being the area of the 
origin of the fire, was given exhaustive 
examination. 
The nose ise of the engine was de 


The > case > engine wi 
: > : Yer Ds > e Export Sale 
10, 11, and 12 were severely damaged by BENDIX-SKINNER DIVISION or Compe” Bendix International Div 


molished by impact and Cylinders 8, 9 
BOX 135, ROYAL OAK, MICHIGAN 4¥/ATION cComPoRATION 205 East 42nd Street, New Yo 


Ribbon-type Pleated-type 


impact and fire. The diffuser section and P.O 
accessory case were destroyed. Only por ORIGINATOR OF MICRONIC FILTRATION 
tions of the accessories normally installed 
on the rear case were recovered; all had sus 
| tained fire damage. 

fl Disassembly of the engine indicated that 
there was no failure or malfunction prior 


to impact. WORTH INVESTIGATING! 


The generator for this engine, a Jack and “ 
Heintz Model JH 11300, Type R-2, Serial Excellently located modern airport. 


20 minutes to Washington, Baltimore, available for lease — 







Number 772, was recovered. It was badly 
damaged by the intense fire and impact. FEATURES INCLUDE: 
Disassembly revealed that the inner and sO el rows 
: . Iwo 4 } paved runway One 60’ x 24’ steel building 
outer races of the front bearing were badly aides Mey ti an bested 
ss Complete aircraft servicing One 60’ x 24’ concrete building 
| galled and distorted. administration buildin 
owe . nangar Aoministration Dulding 
| Three accessory case generator mounting Resa ed . : : ; 
T : Y x 100’ with 20’ lean-t with control tower, 3 offices 
studs were recovered. Two were 64 in. long 2 
a - Ten steel “T” hangar Nearby: Ninety-five room, 
i and were bent about five degrees at the point , ater 
| 508 acres with railroad siding ultra-modern hotel 
| where they passed through the generator - 
mounting flange. The third stud had failed ideal for manufacturer of aircraft or aircraft parts, 
} in tension and bending at approximately engine overhaul firms or modification specialists. 
the same place whese the others weve bent. FOR MORE INFORMATION, WRITE: BO-5830, AVIATION WEEK 
Only the inner race of the gear generator 330 W. 42 Street New York 36, N 
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PRECISION 
and ACCURACY 


in both 
VV 4.41) (Celi le 
FABRICATION 


h 
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The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com- 
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography. 


USRC is equally experienced in the 
fabrication and marking of metals or 
plastics—for direct reading, edge- or 
back-lighted, or window type parts. 





Accuracy in marking is impossible un- 
less the blonk parts are equally accu- 
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
USRC-furnished components. 


Inquiries invited — address Dept. AW-4 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office—535 Pearl St., New York 7, N.Y. 
Western Sales Office—5420 Vineland Ave., N. Hollywood, Cal. 
Plants and Laboratories at—Bloomsburg, Pa., Whippany, N.J. 

Bernardsville, N. J., North Hollywood, Cal. 
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New Valcor Solenoid Valves 

. with the highest ratio of 

flow to weight of any Valve 
made. They are low in 

; weight ; low in pressure drop; 
| low in power consumption ; 
z - and low in cost. No 
other Solenoid Valve but 


: i VALCOR is so completely 
|| depended upon in so many 
: critical applications 

|? Valcor Valve Part No. 














V-3800 Normally 
V-3900 Normally 
V-6800 Normally 
V-8400 Normally 
V-8500 Normally 
V-5000 ...Normally 
V-8300 Normally 
V-7000. 


ATLA] 4 


SOLENOID VALVES 
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Type 


...Normally Closed............... 


rn Representative: East Coast Eng 


Easte ne 
Roslyn Professional Bidg., Roslyn, N. Y¥ 


—— 
ome, 









SPECIFICATIONS: 

Weight—1/3 Ibs. 
Ambient Temperature 

minus 65° to plus 180° FL ; 
Max. Leakage—' cc/hr. fuel i 

10 cc/min. air 

Current Drain 4 amperes 
@ 24 V.D.C. Designed in ac- 
cordance with MIL-V-8610 
(ASG) and MIL-E-5009A 


Max. Operating Pressure 


Open 200 psig 
Closed 100 psig 
Open 300 psig 
Closed.. 200 psig 
Open. 300 psig ; 
Closed 300 psigz 
Open 500 psig 


500 psig 


Write today for detailed information 





ering Co 


Western Representive: Rowe Sales Co 


2140 Westwood Bivd., Los Angeles 25, Calif 


VALCOR ENGINEERING CORP. 


CARNEGIE AVE., KENILWORTH, N. J. 


SAFETY . 


bearing was found. It was still attached to 
the drive shaft and armature support tube. 
Approximately 4 of the circumference of 
the forward and rear edges of the bearing 
groove was cut, distorted, and rolled. 

The generator drive shaft was broken 
just aft of the clutch assembly. The sheat 
section of the shaft, designed to fail under 
excessive loads, was intact although bent 
one degree. The armature and commutator 
components of the generator were severels 
scored, distorted, and burned. The 
marks on the armature matched 
ones on the coils and interpoles and were 
rotational in direction, which indicated they 
made while the armature was still 
turning. 

According to company records the gen- 
erator had accumulated 550 flight hours 
since overhaul. The overhaul included re 
placement of the front bearing. 

Investigation further disclosed that the 
Douglas C-54G electrical system originally 
consisted of four 100-amp. generators, one 
installed on each engine. 

This system was subsequently modified 
on the subject aircraft by the carrier in 
tavor of a two 300-amp. generator system, 
a generator mounted on Number 2 and 
Number 3 engines. The modification was 
made in accordance with a CAA-approved 
Delta-C&S Air Line engineering order 
Number 336, dated July 29, 1946. The 
modification was made to provide a mor¢ 
efhicient generator system for the aircraft. 
In the specific instance of N 30070 the 
modification was completed and approved 
Nov. 15, 1953. 

Generators specified by the engineering 
order were designated as Type G-27. It was 
learned through testimony of the manu 
facturer’s representative that the R-2 gen 
erator, the type installed on the Number 
3 engine, was identical with the generator 
specified ia the engineering order issued by 
the airline. 

After World War II, a surplus of R-2 
generators, both new and used, were re 
leased by the Air Force. Jack and Heintz 
therefore, in order to identify their own 
surplus stock from any other, both as to 
sales and warranty, designated theirs as the 
G-27 generator. 

Exhaustive examination was conducted 
relative to the airframe, the other engines, 
and propellers, and although these com- 
ponents were badly damaged from impact 
and fire no evidence could be found of 
malfunction or failure prior to impact. The 
crew stated that prior to the fire they ex 
perienced no mechanical or structural dis 
crepancies. 


ANALYSIS 


Investigation and examination of the 
wreckage definitely indicated that the failure 
of a generator bearing was the initial mal 
function. This failure resulted in the gen 
eration of extreme frictional heat capable 
of weakening and burning through adjacent 
fluid lines causing the release of inflammable 
fluids which were ignited. The fire pro- 
gressed so rapidly and became so intense 
that available CO. was insufficient to ex- 
tinguish it. 

The failure of the generator drive shaft 
to shear at its designed shear section after 
the bearing failure, permitted the genera 
tion of extreme friction heat and the re 
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similar 


were 
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NUMBER ¢ 


INTEGRATED 


—— — + 


FLECTRO® 





Navigational Gear 

Missile Guidance & 
Control Systems 

Radar 

Noise Reduction 

Countermeasures (ECM) 


Hoffman 


Communications 
Terminal Equipment 
Transistor Application 


CHALLENGING OPPORTUNITIES FOR OUTSTANDING ENGINEERS 


Ae 


LABORATORIES. INC. 















Three complete plants with a total of 240,000 square feet 
i | q 


are devoted exclusively to precise military electronics 

and electro-mechanical production. These facilities are staffed 
and equipped to design, develop, test, and manufacture 
equipment ranging in size from miniature trans-ceivers to heavy 
shipboard fire control weighing more than two tons. 


Hoffman Laboratories is equipped with a completely integrated 
manufacturing operation with sheet metal, machine shop, 


plating, welding, assembly, and test departments. 


Constant quality control and inspection procedures assure 
the highest equipment efficiency ... equipment that 


meets and exceeds requirements. 


Write the Sales Department for your free 


copy of “Report From Hoffman Laboratories” 


rO WORK IN AN ATMOSPHERE OF PRACTICAL, CREATIVE ENGINEERING 


WRITE TO DIRECTOR OF ENGINEERING, HOFFMAN LABORATORIES, INC., 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA 
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SAFETY... 


lease of inflammable fluids with conse- 
quent intense fire. 

The loss of all electrical power at the 
time the engine separated from the air- 
craft was most probably caused by a ground 
fault on the power cables during the 
physical breakup of the nacelle  installa- 
tion. Further radio contact with the Gage 
INSAC and use of aircraft landing lights 
were prevented by electrical power loss. 

The landing was made on the airport 
off the runways due to the surface-type 
runway lights being obscured by a growth 
of tall grass. This tall grass was normally 
mowed 5 ft. on either side of the runways 
and unless an aircraft, on approach, was 
lined up with a runway, the lights would 
not be visible from a low approach as in 
this incident. 

The Gage INSAC communicator testi- 
fied that he did not hear any mention of 
fire when the flight contacted him. It is 
probable that static and interference from 
other radio receivers prevented him from 
hearing the complete message. 

Before further transmission from the air- 
craft could be made all electrical power was 
lost; consequently the Gage Fire Depart- 
ment was not at the airport when the 
aircraft landed. It is doubtful that the 
available fire equipment would have been 
able to extinguish the fire had it been 
alerted and present at the time of the 
landing. 

The Board wishes to commend both 
Capt. Pedesky and First Officer MacDonald 
who, under the emergency conditions pres- 
ent, effected a safe landing at night, with- 
out aircraft lights and only the airport 
beacon as guidance. Miss Miller, the 
stewardess, is also to be complimented for 
the prompt and efficient manner in which 
she supervised the evacuation of all pas- 
sengers from the burning aircraft without 
injury to any of them. 

FINDINGS 

Upon consideration of all available evi- 
dence the Board finds that: 

1. The carrier, the aircraft, and the 
crew were properly certificated. 

2. The flight was dispatched in accord- 
ance with company procedures. 

3. The total weight at takeoff was 71,143 
lb., which was less than the maximum al 
lowable and the disposable load was prop- 
erly distributed with respect to the center 
of gravity of the aircraft. 

4. The flight was routine until, when 
in the vicinity of Gage, Okla., fire occurred 
in Number 3 nacelle. 

5. A generator bearing failure resulted 
in extreme frictional heat which weakened 
or bumed through adjacent inflammable 
fluid lines and ignited the fluid. 

6. The intense fire caused the Number 3 
engine to drop off in flight resulting in 
a complete loss of electrical power. 
PROBABLE CAUSE 

The Board determines that the probable 
cause of this accident was a bearing failure 
of the Number 3 engine generator, causing 
extreme frictional heat and the release of 
inflammable fluid which ignited in flight. 

By the Civil Aeronautics Board: 

/s/ Chan Gumey 

/s/ Harmar D. Denny 
/s/ Josh Lee 

/s/ Joseph P. Adams 
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First Team 


The years-ahead design and production capabilities ot 
Northrop Aircraft, Inc. are time-proved by the performance 
of the long-range Scorpion F-89 all-weather interceptor 
series. Today the newest members of the Scorpion family 
the F-89Ds, constitute the “first team” of the U. S. Air 
Force, standing combat-ready at our most critical defense 
bases. Although the Scorpion’s basic lines were laid down 
years ago, advanced engineering enables it to penetrate into 
the high altitudes where tomorrow's bombers will travel 
Now armed with the massive striking power of 104 air-to 
air rockets—heaviest punch in the air defense arsenal — the 
reliable Scorpion, with its two-man crew, can make effective 
use of even newer weapons as they are proved and pro 
duced. Because of this unique design flexibility, the Air 
Force has gained years and saved millions of tax dollars in 
its build-up to defensive strength. Like its teammate, the 
Northrop Snark B-62 long-range pilotless bomber, the 
Scorpion is a product of the creative ability of Northrop 
Aircraft, Inc.—since 1939 world leaders in the design, devel 
opment and production of all-weather and pilotless aircraft 


NORTH ROP 


NORTHROP AIRCRAFT, INC ° HAWTHORNE, CALIFORNIA 


Pioneer Builders of All Weather and Pilotless Aircraft 
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“NEW IDEAS PAY OFF AT IBM," 


says George V. Hawkins 

an IBM man since he was 

graduated from MIT in 1949 

“I know from personal experi 

ence how far you can go at 

IBM,” says George. “In my 

six years I've advanced from 

Technical Engineer on elec- 

tronic circuit designs to Proj- 

ect Engineer in ’52. And right 

now I’m in charge of new product planning 
at the Endicott laboratory 

“Things are really buzzing here at IBM, and 
an engineer couldn't ask for a better time to 


join us—or a better place to work!” 


IBM OFFERS YOU A REALLY STABLE, 
SECURE, REWARDING FUTURE! 
IBM's products are so diversified they serve 
all industries, as well as government and edu- 
cation. Markets are independent of seasonal 


fluctuations — war or peace 


Salaries are excellent, with advancement 
from within based on merit. IBM’s employee 
turnover record is one of the very lowest in 
the country. Fine employee benefit pro- 
gram includes hospitalization, life insur- 


ance and retirement plans. 


Your replies, of course, will be held in strictest confidence 


EXCITING NEW CAREER OPPORTUNITIES 
ON DIGITAL COMPUTERS -— inciuding airborne types 


Whether you're interested in airborne digital 
and analog computers for the military, or the 
powerful electronic giants for industry, govern- 
ment and education—IBM offers unparalleled 
opportunities for qualified electronic engineers! 


Because of its large-scale programs in both 
of these vital and challenging fields, IBM has 
immediate need for qualified Electronic Engi- 
neers and Physicists to do advanced research 
systems planning and design, plus both theo- 
retical and experimental analysis on airborne 
digital and analog computers, transistorization 


servo-mechanisms, and rada displays 


ALSO— excellent openings im IBM’s manu- 
facturing engineering organization in the design 
and development of electronic test equipment 
functional testing and analysis, installation and 
maintenance of electronic test equipment, 
automation engineering, and manufacturing 


res¢ arch 


Required: A degree in E.E. or Physics —or equiv- 
alent experience. 


Desirable: Experience in any of the following 
fields: digital and analog computers, including 
airborne types, radar, TV, communications equip- 
ment, relay circuitry, automation, servo-mecha- 
nisms, instrumentation, or data handling systems. 


For information on these career opportunities 


WRITE, 
giving details of education and experience to 
William M. Hoyt, IBM, Dept. 3203 
590 Madison Ave., New York 22, N.Y 


; JOIN YOUR FRIENDS AT 
World’s Leading 


Producer of 
Electronic 
Accounting 
Machines 


ge nuters 
an omy THEY'LL TELL YOU 


IT’S A GREAT PLACE TO WORK. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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ENGINEERS 


LONG-RANGE, 
CONTINUING 
OPPORTUNITY 
FOR 
ELECTRICAL 
AND 
MECHANICAL 


ENGINEERS 


Boros oo” 


OPENINGS EXIST FOR— 
COMPUTER ENGINEER 


Requiring an engineering degree in 
electrical engineering or math and 
physics, plus a minimum of three years 
of computer activity. To handle pro- 
gramming in the simulation and study 
of jet and reciprocating engine fuel 
systems. problems involved would be 
linear and non-linear in nature and 
applied to product design as well as 
research into basic phenomena. No 
maintenance ability necessary. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capac- 
ity om research and development of 
magnetic amplifier circuitry, control 
systems, and component design and 
testing, supervising other engineers 
and technicians. 


LIQUID PROPELLANT 
ROCKET CONTROLS 
ENGINEER 


Mechanical or electrical engineer to 
supervise the research and develop- 
ment of liquid puso rocket con- 
trols, systems desi P t de- 
sign, development, and wating. 




















The salary of these positions 
will be determined 
by your ability and experience. 


Send detailed resume listing education, 
engineering experience, and salary re- 
quirements to: 


Technical Employment Department 
Box 255-AW 
Bendix Products Division of 
Bendix Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply 
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FIRE CONTROL 
PRECISION NAVIGATION 
COMMUNICATIONS 


SYSTEMS, ANALYSIS, DEVELOPMENT or 


' 
POSITIONS IN: | 
. DESIGN ENGINEERING 


Specialize in: Radar . . . Analog Computers .. . Digital 
Computers . . . Servo Mechanisms . . . Shock & Vibration 

. Circuitry . . . Heat Transfer . . . Remote Controls. . . 
Sub-Miniaturization ... Automatic Flight... Design for 
Automation . . . Transistorization. 


You should have 4 or more years’ professional experience 
and a degree in electrical or mechanical engineering, or 
physics. 


In these positions at RCA, there’s a real engineering challenge. 
You'll enjoy professional status . . . recognition for accom- 
plishment . . . unexcelled facilities . . . engineering graduate 
study with company-paid tuition . . . plus many company- 
paid benefits. Pleasant suburban and country living. Relo- 
cation assistance available. 


Look into the RCA career that’s waiting for you! Send 
a complete resume of education and experience to: 


Mr. John R. Weld, Employment Manager 
Dept. B-2D, Radio Corporation of America 
Camden 2, New Jersey 


RADIO CORPORATION OF AMERICA 


Tmks.@ 
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Creative Engineering 
Opportunities with Republic 


Acrodynamics 


Aerodynamicist 

An aerodynamics engineer (3-4 
years experience) experienced in 
analysis of aerodynamic data and 
stability problems. To investigate 
stability and control problems 
under supervision, Extremely in- 
teresting work in advanced prob- 
lems 


Aerodynamicist 
Man with ability ‘o combine the- 
soutien: and practical aerody- 
amic to determine aerodynamic 
lend distributions and to work in 
the field of aeroelastic analysis. A 
background knowledge of com- 
pressible and incompressible flow 
of perfect fluids and an under- 
standing of basic engineering 
mathematics is desirable. This 
position offers an exceptional op- 
portunity for professional devel- 
opment in fundamental aerody 
namic analysis. 


Aerodynamicist 
or Fliget les 


or Ler 


spe 


programs 


Rescarch 


Electronic Instrumentation 

Engineer 

Thr to years aircraft 

trumentatior experience 

vir Cnowledge of transduc 

and recording 

experimental 

esting of hi-speed 
essential. Knowledge 
» theory as applied to 

coupled with 

1 : to properly instrument, 

record and analyze is desirablk 

Graduate with E.E pre- 
ferred 

Research Engineer— 

Hydraulic Controls 

B.8. degree in mechanical or 

aeronautical engineering with ex- 

perience on aircraft hydraulic 

systems. W involves mechan- 


s amplifiers 
used in 


jet 


stems 


degree 


Mr. R. L. Bortner 


Administrative Engineer 
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Please address complete resume, 
of your technical background, to 


SPEMEMLAG AWAIAVs gay 
FARMINGDALE, LONG ISLAND, NEW YORK 
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problems su 
Sreauency 
system anda 


ical and hydraulic 
as control system 
sponse, hydraulic 
control valve characteristic 

high temperature fiuids 

ings, pumps and related 

nents. Must be capable 

ning and conducting 

grams designing special 
equipment, maintaining contact 
with vendors and design pe: 

nel 

Electronics Engineer 

Familiar with airborne electronic 
»-quipment (communicatk 
navigation LF.F Radar 
Autopilots), preferable with 2 

4 years aircraft experience 
Should be a college graduate, Du 
ties will include system investiga 
tions, establishing test proce- 
dures and conducting environ 
mental tests on airborne elec 
tronic equipment and 
nents. 





Specialized opening 
ynat cs engines 
itegories m 
\.I equired 

Thermodynamics Engineers 

Two ve S eXDe we 


! Senior Dynamics Enginee 
Position open for a qualifis 
neer to work on flutter 
of supersonic aircraft and 
work of other engineers 
tunity to work on the 
vanced high performance aircraft 
which will challenge the ingenu- 
ity of the man who takes this job 
Several years experience in flut- 
ter analysis required. Chance for 
advancement good. 


Stress Section 


Senior Stress Analyst 
Engineering degree 
mum of 3 to 5 years stress analy- 
sis and design experience on 
major airframe components 


with a 


outlining details 
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FLIGHT ENGINEERS 
Immediate veery for Flight Engineers desir- 
ing international flight career (New York Base) 


"PAN AMERICAN WORLD AIRWAYS 


Beginning salary $5670. Employee benefits 
include retirement & life insurance plans, 30- 
day vacations per year, discount travel, etc. 
Applicants must be U. S. citizens, moximum 
age thru 31 years, H.S. grads, college engi- 
neers preferred, exempt from military service, 
able to pass flight physical, height 56’ to 
6'4 


Must have A&E Licenses, OR have completed 
Secs 1 thru 7 of CAA Flight Engineer Exam. 
Contact your nearest employment office: 
28-19 Bridge Plaza No., L.1.C., N.Y., ST 6-5858 
Int’! Airport, Miami, Fla., Tel 64-5411 

Int’! Airport, So. San Francisco, Cal., PL 5-7000 











EXPERIENCED CREATIVE 
OXYGEN ENGINEER 


Wanted by small nationally known Eastern 
manufacturerer. To eventually head up 
aircraft oxygen engineering division. Sal- 
ary open. Stock in company available so 
this man will benefit financially in the 
assured growth of the company. Enclose 
recent photograph of yourself. 


P-6149, Aviation Week 
330 W. 42 St., New York 36, N. Y 
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WANTED 


Over All Supervisor 


For engine overhaul shop located on West 
Coast. Send complete resume and salary 
expected. 

-6126, Aviation Week 


P 
68 Post St., San Francisco 4, Calif 








AVIATION ATTORNEY—EXECUTIVE 


* Successful administrative, military and inter- 
national law experience; executive background; 
familiar aviation C. — business and industrial 
practices; top ret clearance: transport and bom- 
bardment pilot. Seeking position using skills, of- 
fering challenge. Full resume ready. 

PW-6016, Aviation Week 

330 W. 42 St., New York 36, N. Y 














REPLIES (Box No.): Addresa to office 
NEW YORK: 330 W. 42nd St. (36) 

CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


LOS ANGELES: 1111 Wilshire 


nearest you 


Bivd. (17) 
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POSITIONS VACANT 


AERONAUTICAL, MECHANICAL, Civil 
ers, Engineering Ana 
open in dynamics structures 

operations and 
Maximum career opportunitie 
1en with leadership qualities 
Engineering Mechar 

search Institt P 


Texas 


Engi- 
tions 
systems 
laboratory 
ersa- 


ysts, Several 8 


researcl 


AE RONAT 

Instructor qualified 

\iergraduate courses 
dynamics, aircraf 

Qualificat 

Transportation or 
S-MA Degree in 
1 Commercial 
esirable. Recé 
Write 


Stat 
State 


ons desir 


ENGINEER 
experience 

rols for aircraft ar 
oO ige and expand 
a small but progressive E: 
manufacturer. Good rtunity 
man. P-6115, Aviation Week 


man 


POSITIONS WANTED 
ELECTRONIC FIELD Engineer coma er- 
al pilot license desires | ) lat in- 
volves fiying with electronic ckground in- 
cludes radar developme I »wave research, 
shoran, television and othe yhase f elec- 
tronics. Graduate of techni« mmunications 
school Hold FCC first radio-telephone 
license Am currently employed in research 
Age Single. PW-5993, Aviation Week 


class 


AIRWAY OPERATIONS 

Chief, desires position with 
13 ye progressive re 
age 36; college training 
PW Aviation Week 


Spe 
ars sible 
excellen 
6116 


SAL _ S ENGINEER 
ndustry « 
operation, n 
irboprop 
activ 

airline 

and east 

with establishe 


manufa 


irs 


urers 


turer 


SELLING OPPORTUNITY WANTED 


ESTABLISHED MANUF 
sentative, Dayton, 0} 
national accounts wit! I 
additional account. Dowr 


and TWX Serv RA-6081 


FOR SALE 


Lockheed Lodestar 18-56 Serial No. 

riveted, Wright Cyclones G2-5A's, Total Time 
5,756, Time since o'haul 359. Excellent for ex- 
ecutive conversion. For Sale by Owner, FS-5935, 
Aviation Week 


2339, Flush 


For sale or lease B25J—B2iM, with less than 
20 hrs. TT airframe since new, available fo 

immediate conversion to executive 

R2600-29 engines B24 wing & tail 

equipped with thermo dei system 

vert to LB30 or C87 PLeasant 2-6103 

Bean Aircraft, Hawthorne Municipal Airport 

Hawthorne, Calif. 


cer 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


HYDRAULICS AND CONTROLS 


HYDRAULICS AND CONTROLS ENGINEERS are urgently needed and offered 
exceptional opportunities now at Convair in San Diego, California. Hydraulics 
Engineers tor analysis and selection of components, test stand operation and 
coordination, and training of field service personnel. Hydraulic Servo Engineers 
for system planning and analysis in relation to hydraulic operation of servo 
control systems. Pneumatics Engineers tor design and selection of high pressure 
pneumatic actuators, weight reduction surveys on problems of hydraulics vs 


pneumatics, and thermodynamic and fluid dynamic analysis of systems. Controls 


UNITED Engineers for layout and design of control system for high performance aircraft 


coordination. of powered flight controls with servo mechanism and hydraulic 


AIR LINES systems; automatic flight controls, including pilot assist, pitch and yaw damper; 
e and other sub-systems analysis and design 
needs pilots 
CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
d fligh ; : | . 
an ig f ment truly the “engineer's” engineering department to challenge your mind, 
engineers your skills, your abilities in solving the complex problems of vital, new, long- 


range programs. You will find salaries, facilities, engineering policies, educational 


i : ” 
NOW: opportunities and personai advantages excelient 


New age limits! 


Wonderful career opportu- 
nities with the nation’s num- 
ber one airline now open to 
qualified men. Company bene- 
fits include excellent pay, 
broad insurance program, 
retirement income plan and 
others. 

Qualifications: Height 5’-7 
to 6’-4". U. S. citizen, high 
school graduate, commercial 
pilot license, pass physical 
with no waivers. Age 21-28. 

Applicants who, in addition 
to above qualifications also 
have Instrument Rating or 
Flight Engineer’s Certificate 
(or Flight Engineer’s exami- 
nation written portion passed ) 
will be accepted through age 
29; with both Instrument 
Rating and Flight Engineer’s 
Certificate through age 30. 

Successful applicants will 
attend United’s Flight Train- 
ing Center at Denver and re- 
ceive salary while in training. 


Write: C. M. Urbach 


Placement Superintendent 
United Air Lines SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California 


Stapleton Airfield offers you and your family a wonderful, new way of life ...a way of life judged by 
Denver, Colevede most as the Nation's finest for climate, natural beauty and easy (indoor-outdoor) 
’ 


living. Housing is plentiful and reasonable 








Generous travel allowances to engineers who are accepted. Write at once 


AIRPLANE AND ENGINE MECHANICS 


enclosing full resume to 


Are you interested in a Non-Profit 
Organization with an aim toward: 


1. Broadening your knowledge of modern aviation 
from a Professional Aviation Mechanics view- 
point. 
improving prestige and recognition for those 
choosing Aircraft Repair and Maintenance as 
a profession. 

. Representation in matters effecting this pro- 
fession. 


Address inquiries to: 
PROFESSIONAL AVIATION MECHANICS a ; : - 
Station H, P.O. Box 89 A Division of General Dynamics Corporation 
Buffalo, N. Y. 
Replies assured—No Union Affiliations 3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


H. T. Brooks, Engineering Personnel, Dept. 104 
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CALLING CARD FOR 
A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U.S. Navy’s guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 








FABRICATION MANUFACTURING 
ENGINEER-SENIOR 


M. E. or |. E. degree. Minimum 5 
years experience in aircraft manu- 
facturing or allied industrial en- 
gineering. Complete working 
knowledge of aircraft fabrication 
equipment. 


Write in complete confidence to 
Dept. AW-FME 
LOCKHEED AIRCRAFT CORPORATION 


761% Peachtree St., N. E. 
Atlanta, Georgia 











DESIGN CHECKERS 
ENGINE DESIGNERS 


For engineering research development. 
Gas turbine or internal combustion engine 
experience required. 


PROJECT ENGINEERS 


For Diesel and gas turbine development 
and production engineering. 


Write: Personnel Department 


Continental Aviation and 
Engineering Corp. 
1470 Algonquin Detroit, Michigan 











HELICOPTER 


field service 
representatives 





‘emer 
Unusually interesting jobs working on rotary 
wing aircraft made by the world’s pioneer in 
helicopters. Assignments will take you to 
many parts of the globe — here and overseas. 
Excellent salary plus travel expenses. High 
school graduates may qualify if they have 
some additional training. A & E license is 
required; previous helicopter experience is 
desirable. 

8 RMR 


Please send complete resume to Mr. James Purfield 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 


Structures Engineer 


®@ Opportunity to pioneer in wing design 
for aerodynamic heating. 


® Development program for wing struc- 
tures of high performance aircraft. 


® Association with scientists and engi- 
neers in a small, aggressive company 
engaged in advance research and 
development programs for guided 
missiles. 


Write to: PERSONNEL MANAGER 


Aerophysics Development Corporation 
(Subsidiary of Studebaker-Packard Corp.) 
P. O. BOX 949 
SANTA MONICA, CALIF. 








HELICOPTER PERSONNEL 


BELL HELICOPTER PILOTS and A&E ME- 
CHANICS—Permanent positions open for ambitious 
and aggressive men who can help develop new areas 
in agricultural and charter operations. Also me 
chanics wanted with experience on Bell, Hiller 
Sikorsky and Piasecki helicopters 
P-6097, Aviation Week 
330 W. 42 St.. New York 36, N. Y¥ 

















Watch— 
the Searchlight Section 
for 
Equipment Opportunities 
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Southern California 
Cooperative Wind Tunnel 

The Southern California Cooperative 
Wind Tunnel, owned jointly by five of 
the leading aircraft manufacturers and 
operated by the California Institute of 
Technology, has served the industry for 
ten years as a major test installation 
for the development of aircraft and 
missiles. This large, variable-density 
tunnel is now undergoing an $8,000,- 
000 modernization program to provide 
the latest in facilities for testing at 
subsonic, transonic, ond supersonic 
Mach numbers. 

Openings are now available for: 
TEST PROJECT AND AERO- 
DYNAMICS DEVELOPMENT 
ENGINEERS 

These positions involve work on a 
wide variety of aerodynamic problems 
associated with transonic and super- 
sonic wind tunnel design and opera- 
tion, and with wind tunnel test pro- 
grams and data analysis. Openings are 
available for recent graduates as well 
as for men with advanced degrees and 
or experience. 

COMPUTING ANALYSTS 

Positions require B.S. or higher de- 
gree in mathematics for work in set- 
ting up and coding problems for solu- 
tion using the new ElectroData high 
speed digital computer. 

For additional information please 
contact the Personnel Office. 


CALIFORNIA INSTITUTE 
OF TECHNOLOGY 
Pasadena, California 











ENGINEERING ARTIST 


Experienced in air brush work with 
specific emphasis on photo re- 
touching. Working knowledge of 
blueprints and isometric drawings. 
Samples requested. 


TECHNICAL ILLUSTRATOR 


Experienced in isometric drawing 
of structural and mechanical parts, 
deriving information from blue- 
prints and rendering primarily in 
line. Samples requested. 


~*~ * * 
RESEARCH ENGINEERS 


Degree in metallurgy. Minimum 
of three years’ experience involv- 
ing ferrous and/or non-ferrous 
metal, preferably in aircraft. 


Write in complete confidence to 


DEPT. AIR-AW 


LOCKHEED AIRCRAFT CORPORATION 
761% Peachtree St., N. E. 
Atlanta, Georgia 
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the doors are 
2 Open 
for "75 ENGINEERS 


Airframes 

Stress & Weights 

Materials & Laboratory 
Power Plant Design 

Power Plant Operation 
Hydraulics & Controls 
Electrical, Radio & Instrument 
Liaison 


IF you want immediate employment in an area where new 
horizons are opening in aviation, including latest develop- 
ments in in-flight refueling—IF you want to live in the Sunny 
South—IF you have experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 
to: 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 


AIRCRAFT CORPORATION 
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new developments in 
helicopters present 
a constant challenge 


STRESS ANALYST ENGINEERS 


Are you interested in research work involving 
strength and fatique characteristics of new 

» materials? Are you able to analyze and deter- 
mine static and dynamic loads? 


If you have 3 years’ aircraft stress experience 
—or—if you have an aeronautical engineering 
degree—you may be qualified to fill a most 
desirable position. 


You would enjoy working for a progressive 
company that is expanding rapidly—where 

> your family’s well-being is importantly consid- 
ered—where individual effort is recognized 
and rewarded. 


Send a complete resume to 
L. R. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, 
Connecticut 











APPLIED 
PHYSICISTS 


SYSTEMS 


ENGINEERS 





PERMANENT ASSIGNMENTS 
& 
IN THE FIELD OF 


MILITARY WEAPONS SYSTEMS 


Reliability Studies 
Radar 


Sonar 
Data Processing 


Missiles 
Fire Control 


REAL CAREER OPPORTUNITIES 


‘You'll enjoy the advantages of a small company atmosphere in the Silver 
Spring Laboratory ... along with the stability of being part of the rapidly 
growing Vitro Corporation of America with 5 diversified operations through- 
out the United States. 


@ Suburban Location in residential community adjacent to Washington, D. C. 
@ Plentiful housing—modern apartments, houses to rent or buy 

@ Advanced courses available at 4 major universities 

@ Cultural advantages of the nation’s capitol 


Similar opportunities also available at West Orange, N. J. 
and Eglin Field, Florida Laboratories 


Write to Personnel Manager 


VITRO LABORATORIES 





962 WAYNE AVE. 
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AIR AGENCY CERTIFICATE NO. 4044 


the name’s Drake.. 





I didn’t change my 
name like that rascal 
Mugriditchain, I mean 


Martin, but... 






2 ee 


When I found that he 
had appropriated almost the 
entire advertising budget 
for March to chat about 
changing his name and to 
invite his friends and 
customers to telephone him, 
I couldn’t help doing the 
same thing myself... 


For, though I’m a General 
Manager instead of a 
salesman these days, I’m still 
a salesman at heart... and 
anyhow, a G/M ought to 
have the right to invite 

his old friends to call him 
anytime they need help 

or engines or just want to 
chat, shouldn’t he? 


Best regards, 
W.F “Bill” Drake 


Yes! the name is 
Steward-Davis Inc. 
for Pratt & Whitney 
and Wright custom 
engine overhaul and 
the telephone number’s 
PLymouth 4-3144 


Gardena, California 


POWERPLANT CLASS 1 & 2/NO LIMITATIONS 
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A CAREER 

without COMMUTING 
AT 

: GENERAL ELECTRIC’S 

LIGHT MILITARY ELECTRONIC EQUIPMENT DEPT. 


IN UTICA, NEW YORK 








You'll like Utica, at the foothills of the Adirondacks, at the gateway 
to the world-famous Thousand Islands. 5 golf courses, over 800 
acres of parks, tree-lined streets make this scenic Mohawk 
Valley city of 100,000 a delightful place to live. And no 
matter where you do live in Utica, you can get to work 
in 15 minutes—enjoy your lunch at home 









OPENINGS FOR EXPERIENCED: 
COMMUNICATIONS ENGINEERS in: RADAR ENGINEERS in: 









Systems Engineering Fire Control Systems 
Electro-Mechanical Dev. Search Systems 
Transistor Applications Electro-Mechanical Dev. 
VHF-UHF Techniques Countermeasures 







Digital Techniques 
ADVANCE DEVELOPMENT 
ENGINEER WRITERS ENGINEERS 


(BSEE & Military 
Radar Experience) (PhD & MS level) 













Replies will be held in confidence 
} 
Please send resume to: Mr. George I. Gaston 


GENERAL @@ ELECTRIC 


French Rd., Utica, N. Y. 















PBY-5A AND LUXURY TYPE “LANDSEAIRE” 
CESSNA AIRCRAFT DEALER 


@ Specializing in PBY-SA—-C-47— DC-3— 
B-25 —-—_Lodestar — Beechcraft 


| CAA APPROVED REPAIR STATION— @ Fully equipped to do Maintenance and 
AIRCRAFT, RADIO AND INSTRUMENTS Overhaul on all types of Aircraft 
Dealers for Lear, Collins & Bendix Radio and @ Ultra Modern Interiors and Conversions 


Eclipse-Pioneer Instruments 







SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 


Ontario International Airport 
California 







Ontario 
































DEAL DIRECTLY WITH OWNER 
CRYSTALS reso 8 
offers 
Our crystals are guaranteed for one year. We can C-18S BEECHCRAFT Lambert Field, St. Louis, Missouri 
supply the new 3023.5 crystals at $4.00 ea. or $3.75 L t i of ; for executiv 
ea. 3 or more. VHF crystals $7.00 each or $6.75 3 FOR LEASE <. Ww. yo * ont . sth ° 
or more. Each crystal individually checked to * Nice airplane * Good interior bC3. e stock, overhaul, and install— 
F.C.C. requirements. State make of radio, pin size, * Well equipped radio ¢ De-iceing equipment —202A 
pin spacing, or send in your old crystal for sample * Auto pilot * 50 gal. nose tank a | 
immediate delivery. Be sure to include the new No deposit required—no long-term contract —S6WA 
122.7 tower frequencies. Why not fill up all your ct —72 
- 4 @s much as you like. $800 per month 
a) tio aloo oryetal, Aircraft hull insurance included —72WA 
If desired, aircraft available = 
L A N G for outright purchase —92 
; Frederick B. Ayer =i 
Manteipal Aleport TRADE-AYER COMPANY R2000-DS, -13 R1340 ROBS 
Omaha, Nebr. : ‘ , DC-3 Owners—Write for our DC3 engine 
Linden Airport, Linden 3-7690 Linden, WN. J. evaluation form, and engine exchange pian. 
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is YOUR FUTURE as promising 
as a HELICOPTER’'S? 


We think the future of the helicopter is virtually un- 
limited. Why not make your future just as promis- 


ing? 
SIKORSKY, pioneer helicopter manufacturer, 
needs... 


TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 


to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men—offer excellent opportunities to further your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many ben- 
efits for themselves and their families. 


Send a complete resume to R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 


Celanese Corporation 
has switched its 
LODESTAR ENGINE OVERHAULS 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 








G.E. DYNAMOMETERS 


3—2000 HP, Type TG, Mod. IG-170, Fr. 630, 
1100/3000 RPM, Kron Dial Type Scales, 
Absorption Type, War Surplus. 

Priced approximately 10% of cost. 
SAMUEL M. DAVIS 


510 LaSalle St St. Louis 4, Mo 
Phone: CHestnut |-4838 








SURPLUS NEW EQUIPMENT 
372 Lord Motor Mounts MR-37. For P&W Engine 
R -2800-B. 
84 Wing Covers for P.V.—i 
62 Oxygen Masks Number OH -312-4004-A 
All perfect condition. Make offer, all or part 
Budd Manufacturing Corp. 
242 W. 56 St. New York 19, N. Y 
Phone: Circle 7-0045 








AIRCRAFT DEALERS 

















RESEARCH OPPORTUNITY 
for 
AERONAUTICAL ENGINEER 


New, attractive career opening has developed for a graduate aero- 
nautical engineer with 1-2 years’ versatile experience in the fields of 
supersonic aerodynamics, aerothermodynamics and heat transfer. 
Position involves broad research programs in aircraft and missiles for 
Government and private industry. Excellent promotional opportunities 


505 King Avenue 


in a stable, progressive organization. Please address reply to 


The Personnel Manager 


BATTELIE MEMORIAL INSTITUTE 


Columbus 1, Ohio 








AIRPLANE ENGINES & PARTS 
FOR SALE 


Large Stock of R 3350-57 AM low time engines 
equipped with 130943 & 130944 Heavy cylin- 
der heads & 135111 & 135112 fuel injector 
pumps also large quantities of aircraft parts, 
Cornelius & G.E. Air compressors etc. Sales 
in Dealers quantities only. 


ERIN METALS CORPORATION 
1800 North Stone Ave. Tucson, Arizona 
Telephone 3-8651 





1950 NAVION 260 


Auto Pilot, Altitude Control and many other ex- 
tras. Best Navion in the country. 


R-985-148 Engines. All Modifications. Zero time 
SOH. Drilled for Hydromatics. 


GEORGE H. BAILEY COMPANY 
FORT WAYNE, INDIANA 


WE TRADE 


SELL « BUY « LEASE + FINANCE 
MULTI-ENGINE AIRCRAFT 


WE OWN THE 
AIRCRAFT WE OFFER 


© / BSntk 


AIRCRAFT CORPORATION 
DEPT. AW-3 e P.O.BOX 456, MIAMI 48, FLA. 


EXECUTIVE AIRCRAFT 
Complete Services and Sales 
-3 LODESTAR D185 











st'tours REMMERT-WERNER  rbV'edo 


PERSONAL and EXECUTIVE AIRCRAFT 
Buy — Sell — Trade — Finance 
INQUIRE FOR FREE LIST 
GRAUBART AVIATION 
679 N. Michigan, Chicago, MOhawk 4-7190 
“WE OWN THE AIRCRAFT WE SELL” 











EXECUTIVE & AIRLINE AIRCRAFT 


Sales & Financing 
Since 1923 the oldest and largest aircraft dealer 
with largest stock parts for PAW, WAC, HS, Doug 
las, ete., and accessories 
Frank Ambrose Aviation Co., Inc. 
P .O. Box 181, Miami Int'l Airport 
Miami 48, Florida 








SALES REPRESENTATIVES 




















4—CURTISS WRIGHT ENGINES 
9 Cyl—6% by 6% 
675 HP—1960 RPM 
39” H.G. Never Used 
BUCKEYE TRADING CORP. 


1015 Papin St. St. Louis, Mo. 
CHestnut 1-3110 





GEORGE E.8 t SARRISACO INC. 


SALES AND ENGINEERING 
Phone: MUrray 2-2731 TWX WI-259, WUX 
1734 N. Hillside, Wichita, Kansas 
Field Engineering Offices 
WICHITA, KANSAS CITY, FT. WORTH, ST. LOUIS 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 
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AIRFRAME COMPLETELY OV 
ENGINES “NEW” WRIGHT 18 
PICTURE WINDOWS, “NEW” 


ANTI-ICERS — DEICERS 
JANITROL HEATERS 






P.O. BOX 210 
P. 0. BOX 233 INTERNATIONAL 


AERONAUTICAL 







ERHAULED ZERO TIME 
20-56-1350 H.P. OR P & W 1830-92 
BUBBLE TYPE 


COLLINS OMNI. FULL RADIO 








INDIANA 
48, 


FORT WAYNE. 
AIRPORT MIAMI 





FLORIDA 











INSTRUMENT SERVICE 











= 


LEAR AUTO PILOT GYROS 
OVERHAULED 


APPROVED REPAIR STATION 
ONE OF THE MANY RAS SERVICES 


READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT READING, PA. 








EXECUTIVE 


LODESTAR 


NEW CUSTOM INTERIOR 
TV-FM CABIN RADIO RECORDER 
AIRFRAME LOW TIME SOH 
DUAL FUEL SYSTEM 

DUAL FLIGHT INSTRUMENTS 
WRIGHT 1820-66 ENGINES 


Available For Inspection 
In Miami 


Leeward 
AERONAUTICAL 





ie PARTS & SUPPLIES 








Lambert Fieid 


NAVCO INC. TErryhill 5-151 


St. Louis, Mo 
Has De ite and Supplies for —_- 
DC-3 LODESTER BEEC 
Airframe Engines eatin 
A.R.C. Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 














(OXYGEN EQUIPMENT | 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 





] GOV'T. APPROVED REPAIR STATION 


j p AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 
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. ©. Box 210 FORT WAYNE, INDIANA 
. ©. BOX 233 INTERNATIONAL AIRPORT 
MIAMI 48, FLORIDA 
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SUPER-92 


over 200 mph for your DC-3 
CAA Approved—better single engine—lower costs 
Fully interchangeable with —92 


ENGINE WORKS 


Lambert Field St. Louis, Mo 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170‘s, Aero Commanders, Twin Navions, 
| Need Beeches, ote. 

Will B D rs’ Stocks N Used 
Vest Aircraft Co.'s Shuvench 
BOX 5306, DENVER 17, COLORADO 








ATTENTION 


AIRLINE 
PURCHASING 
AGENTS 


RADIO EQUIPMENT 
& 
COMPONENT PARTS 


cd 
PARTIAL LISTING 


ARC-1, MN62A, R5/ 
ARN 7, ART-13, APN-9, 
BC433G, MN26C,RTAIB, 
ETC.—CONTROL BOXES, 
SHOCK MOUNTS, LOOPS 
LP21LM, LP21A 


AMPHENOL AN & UG 
CONNECTORS 


NEW, CURRENT GE & 
SYLVANIA RECEIVING 
& TRANSMITTING 
TUBES 











OHMITE, IRC AND 
WARD LEONARD RE- 
SISTORS 

SPRAGUE, AEROVOX, 
ERIE, ASTRON AND 
SANGAMO CAPACI- 
TORS 


HICKOK, PRECISION 
APPARATUS, SIMPSON, 
WESTON AND TRIP- 
LETT TEST SETS AND 
METERS 

A letter on your station- 
ery will place your com- 
pany on our mailing list. 


MERRICK 
AVIATION 
ELECTRONICS 


166-08 DOUGLAS AVE. 
JAMAICA 33, N. Y. 
REPUBLIC 9-4632 





“Servicing the Airlines” 
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Airline Business Continues Steady Rise 


But annual reports pinpoint profit squeeze caused 
by higher costs; coach and credit plans boost traffic. 


Annual financial reports of the na- 
tion’s domestic airlines indicate that 
1954 was generally a good year for the 
carriers. With few exceptions, statistics 
show increases in all categories—trafhc, 
revenues and profits. Business was on 
the rise at the end of the year, and the 
companies predict this trend will con- 
tinue in 1955. 


American 


American reports revenues of $214,- 
766,000 in 1954, an increase over 1953 
revenues of $208,306,000. Expenses 
were $192,735,000. Earnings after 
taxes were $11,431,000, down from 
$14,100,000 for 1953. Preferred and 
common stock dividends totaled $5,- 
312,000. 

Operations last year were affected by 
a pilot strike which grounded the air- 
line for 24 days in August. 

Delivery of 25 DC-7s was completed 
during the year, and orders have been 
placed for 14 more DC-7s and four 
DC-6As. Delivery of this order will 
bring the American fleet to 206 air- 
craft. 

Aircoach flights accounted for 
of the 3,457,000,000 passenger-miles. 
American added nine airplanes to air- 
coach last year and will add two more 
this spring. 

C. R. Smith, American’s president, 
told stockholders that fares remained 
stable during the vear while costs in- 
creased. “Air fares, which remain at 
prewar levels, cannot long be contin- 
ved on that basis if costs continue to 
rise,” he said. 


United 


United Air Lines had revenues of 
$200,719,000 and expenses of $178,- 
832,000 last year. Figures for 1953 were 
$172,967,000 and $153,941,000. Net 
earnings for 1954 were $9,618,000, a 
6% increase over the previous year. 
Earnings amounted to $3.52 a common 
share. 

Increased mileage through introduc- 
tion of the DC-7 is viewed by United 
as a factor which contributed to in- 
ceased revenues. At the end of the 
year, 93% of the carrier’s services were 
flown by DC-6, DC-6B and DC-7 
equipment. 

United operated 33 aircraft in coach 


23% 
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scrvice last year for 29% of total pas- 
senger traffic, an increase over 21% for 
the previous year. United says it will 
continue to expand aircoach to keep 
abreast of industry trends. But the 
report expresses concern with the 
spread between first class and coach 
fare and the diversion from first class 
to coach. 

> DC-7 ‘Breadwinner’—Increased traffic 
during the American Airlines strike and 
profitable Hawaiian operations are 
noted as contributors to improved 
revenues. United’s load factor dropped 
slightly from 68.4% in 1953 to 66.4% 
in 1954 in the face of a 25% increase 
in available seat-miles. 

In his message to stockholders and 
employes, UAL President W. A. Pat- 
terson observed that the profit margin 
had narrowed and said he felt this 
would be a continuing problem in 1955, 
although he expressed a general opti- 
mism for the current year. 

Patterson said that although United 
is keeping abreast of developments in 
the turboprop and turbojet field, it 
appears that such airplanes as the DC-7 
“will be the airlines’ “breadwinners’ for 
some years to come.” 


Colonial 


Colonial Airlines had a profit of $90,- 
945 in 1954, compared with $125,465 
in the previous year. This is the first 
time Colonial has had a profit in two 
consecutive years, according to president 
Branch T. Dykes. 

Colonial sent to its stockholders a 
recommendation that they approve the 
proposed merger with Eastern Air Lines. 
The sale is based on an exchange of 
two shares of Colonial stock for one 
share of Eastern. 


Trans World 


Trans World Airlines reports rev- 
enues of $203,671,000, an increase of 
9% over 1953. Domestic revenues were 
$145,239,000 and international rev- 
enues $58,432,000. Net income was 
$10,336,000, more than double 1953. 

TWA points out that 1954 opera- 
tions were free of any subsidy in both 
divisions. The carrier had increases of 
11.1% in revenue ton-miles last year 
while operating expenses increased 
2.6%. Unit operating costs per ton- 


mile of service were at the lowest level 
since 1945. 

TWA expects 1955, its thirtieth an- 
niversary, to show continued improve- 
ment. The Time Pay Plan and Sky 
Tourist services are viewed by the 
carrier as important tools in broaden- 
ing domestic and international markets. 

The report notes continued coopera- 
tion with the Post Office Department 
in the surface-mail-by-air experiment. 
“We are firmly convinced,” said R. S. 
Damon, TWA president, “that the 
public interest requires dispatch of all 
long-distance domestic letter mail by 
air in the very near future.” 


Eastern 


Eastern reported a net income of 
$7,152,012 for 1954, compared with 
$7,921,367 in 1953. Total revenues for 
last year were $169,937,661, an 15% 
1954. include 


increase. Earnings in 
$176,221 for sale of equipment com- 
pared with $2,028,825 from 1953 
equipment sales. 

Eastern attributed 1954 revenue 
gains to aircoach operatrons. Expansion 
last year increased coach revenues 77% 


to $56,413,959, while a 96% gain was 
registered in passengers carried. First 
class passenger trafic showed a 7% in- 
crease, but first class revenues declined 
from $101,280,275 in 1953 to $101,- 
134,180. 

Favoring increases in fares, EAL’s 
Captain Eddie Rickenbacker pointed 
out that fares have increased 34% in 


15 vears while wages have increased 
128%. “More than any other single 


factor,” he said, “the CAB’s resolution 
of this critical fare problem would ac- 
celerate the broad expansion of air trans- 
portation service to mect the increasing 
public need and, at the same time, 
greatly strengthen the air transportation 
industry as a vital arm in the cause of 
national defense.” 


Western 


Western Air Lines listed total rev- 
enues of $24,480,779 last year, com- 
pared with $22,876,797 for 1953. Net 
income for 1954 was $1,458,699. 

Introduction of additional DC-6Bs 
to service, especially in the de luxe “‘Cali- 
fornian” flights, is viewed by Western 
as a key contributor to increased rev- 
enues. Another is WAL’s new 
“Charge-A-Flight” plan which offers 
credit services to frequent users of the 
airline. 
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Western also is pleased with coach 
operations, which accounted for 31% 
of passenger revenues, compared with 
23% in 1953. 

ferrell C. Drinkwater, WAL presi- 
dent, told stockholders that importance 
of Western as a regional carrier be- 


comes increasingly evident as the 
four transcontinental carriers concen 


trate on long haul business and mini 
mize service to intermediate cities. He 
predicted gains in all types of trafhe 
in 1955. 


Continental 


Continental reported revenues of 
$12,119,884 and expenses of $11,077, 
737 for 1954. Net income was $530,916 
or $1.32 per share. Revenues increased 
9.4% 1953, while 
4.6° 

Continental integrated operations 
with Pioneer Air Lines Apr. 1, and the 
new company expects greater progress 
toward self-sufficiency with their newly 
combined facilities. 

President Robert I. Six estimated 
that 1958 is “the probable year for the 
inauguration of some service with m« 
dium range turboprop aircraft that will 
operate at a lower cost per seat-mile 
than anything flying domestically to 
day.” 


Ovcr expenses rose 


North Central 


North Central had a net profit of 
$111,707 in 1954, compared with a 
loss of $114,588 in 1953. Last vear’s 
revenues amounted to $5,824,042 and 
expenses were $5,657,261] 

Ihe local carrier increased 
21% in 1954 while trafhc 
Encouraged by traffic increases of 42% 
in January and February, 1955, the 
company expects substantial gains to 
ward self-sufficiency this year 


services 
a 
rose L£0°%, 


Piedmont 


Piedmont ended the year with net in- 
come for airline operations of $198,792. 
Income from other divisions brings the 
net to $283,139 before taxes and $137, 
866 after taxes, compared with a loss 
of $23,473 in 1954. Airline operating 


revenues were $6,308,412. 


Piedmont carried its millionth pas- 
senger in 1954 and carried 308,593 
passengers during the year. ‘Traffic 


gains for the year amounted to 14.5% 


Northwest 


Northwest had a net income 
203,144 on revenues of $63,595,851 in 
1954, compared with net income of 
$1,339,503 in 1953. Revenues 
down slightly from the 1953 figure of 
$66,140,027. Northwest operated a 
military airlift in 1953 which made the 


ot §? 


wer'c 
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Commercial revenue  in- 
creased $1,640,413 in 1954. 
Northwest was free of debt at the 
end of 1954, although bank credit has 
been used since then for purchase of 
acquired 


difference. 


new equipment. The company 


three DC-6Bs last vear, bringing the 
total to seven. Four Super Constella 
tions are being added to the fleet this 
spring for use in international opera 
tions. 

Che Northwest report shows that th 
carrier received $381,000 in subsidy in 


December, 1953 and $92,434 in De 


cember, 1954, a 76% decline. Increased 


international mail volume enabled 
NWA to operate free of subsidy in Feb- 


ruary, 1955. 


Allegheny 


Allegheny Airlines reports revenues 
of $4,797,854 and expenses of $4,763,- 
221 for 1954. Net $40.- 


mcome was 


875, compared with $3,878 in the pre 
us veal 
l'rafiic increased 35 last vear to 
+2,564,823 passenger-miles. Purchase 
if three Martin 202B’s is expected to 
ontribute to growth in 1955 


PAA’s Trans-Atlantie Traffic Gains 


l'rans-Atlant nonstop upabilit ot 
the Boeing Super Stratocruiser is giving 
the Pan American World Airway 
significant edge in passenger appeal on 
this highly competitive route, PAA ofh 
cials now claim 

Ihe new service has come through 
the first winter of operation with a 
ompletion record of 70% 


Pan American has long sought a lux 
}, 


ury airplane for first class service on the 
North Atlantic run that could flv the 
service nonstop. The Stratocruiser has 


been regarded as the airplane with the 


> 


greatest passenger appeal from the 
standpoint of luxurs rvice, so last vear 
Pan American decided to modify its 





Credited to Super 


Stratocruisers 


77 fleet to give it nonstop capability. 
> Modification Program—Last fall, mod 
fication was begun, and the job was 
completed in Februar len airplanes 

re affected 

(he modification covered two stages: 
e First was a pair of basic changes 
which called for Civil Aeronautics Ad 
ministration approval. Pan American 
ind the Boeing Airplane Co., engi 


necred a modification of the outer wing 

panels to increase the fuel capacity by 

360 gal 

e Second was an engine modification 

isting of the installation of the 

CH-10 turbo-supercharger, was 
loped in conjunction with Boeing 


con 


which 





Lufthansa Resumes Operations 


West Germany’s Lufthansa became an operating airline for the first time since 1944 as 
the carrier’s flag was raised Mar. 31 at Hamburg and one of its four Convair 340s took off 
on a special-flight to Munich® «Regular Hamburg-Munich service started next day. 
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in view of the number of planes in- 


volved the Navy should be self insurers 


each departure from stations equipped 
to make the inspection or at 15-hr. inter 


7-Year Certificate Up 








and General Electric, (AW Dec. 6, 
1954, p. 96) these changes were certi- 
fied by the CAA. 

In addition to these changes, PAA 
followed a program of minor modifica- 
tions involving aerodynamic improve- 
ments, better engine cooling and more 
attractive interiors. 
> Range Extended—The chief result of 
program: an extension of range to 2,960 
nautical mi., an increase of 300 mi. 

Modifications resulted in a_ net 
weight reduction of 500 Ib., but in- 
creased fuel load more than absorbed 
that weight improvement, so there was 
no increase in gross takeoff weight. 
Speed was increased about three knots. 
A gain of 2,500 ft. was made in maxi- 
mum initial altitude, increasing that 
factor to the 17-18,000 ft. range. 

These modifications enable PAA to 
schedule 12 weekly eastbound non- 
stop flights between New York and 
London and Paris. Westbound flights 
are still one-stop. 

Pan American figures its completion 
record would have been better if win- 
ter winds had held up, but they were 
about 10 knots under the seven-year 
average, an important factor in a long- 
range operation. 

Such things as wind velocity and 
careful load balancing are vital in the 
success of the nonstop operation. 

Modifications have also increased fly- 
ing comfort. 

Pan American calls the operation a 
success and is increasing flight frequen- 
cies this summer. Actual results are 
hard to assess, but figures for January 
and February this year show an increase 
of 24% in the company’s first class 
North Atlantic traffic while competi- 
tors have risen 19%. The nonstop fea- 
ture is given most of the credit. 


TWA’s Damon Predicts 
Higher Airline Profits 


Reversal of the trend to narrowing 
airline profit margins this vear is pre- 
dicted by Trans World Airlines Presi- 
dent Ralph $. Damon. 

“My guess is that 1955 will result in 
higher net profit for the airline indus- 
try than did 1954, which was the first 
year to show a reversal of declining earn- 
ings since the peak year 1951,” Damon 
told a meeting of the New York Society 
of Security Analysts. 

Damon pointed to the growing air 
tourists market as the key factor in air 
transportation last vear, and said it 
would continue to be in future years. 
“We believe the result proved where 
the traffic was, and is for the future,” 
he said. 

“Internationally, the story is even 
more pronounced, with tourist travel, 
in fact, the standard, and first class con- 
sidered luxury travel. 
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CAB Equalizes Pacific Mail Pay 


The dispute over the Great Circle 
route to the Orient has taken another 
turn, this time in a Civil Aeronautics 
Board order effecting trans-Pacific mail 
pay. 

CAB has ordered Northwest Airlines 
and Pan American World Airways to 
show cause why a standard trans-Pa- 
cific mileage should not be established 
for mail pay purposes. ‘The Board has 
decided that the Post Office Depart- 
ment should pay the carriers for trans- 
Pacific mail services on the basis of 
Northwest's Seattle-Anchorage—Cold 
Bay-Tokvo route of 5,078 mi. 

This means that Pan American gets 
paid for a 5,078 mi. trip that actually 
takes 6,688 mi. on PAA’s central Pa- 
cific routing. The rate of 50 cents a 
ton-mile is standard for both carriers. 
> Equalization Attempt—The move is 
tied in with questions of Pacific sub- 
sidy and Pan American’s fight for the 
Great Circle route. Earlier this vear, it 
was estimated that Pan Am’s Pacific 
subsidy would be eliminated and 
NWA’s substantially reduced by in- 
creased volume when the Defense De 
partment decided to ship its mail by 
commercial carrier. Later, President 
Eisenhower reserved decision on PAA’s 
bid for the Great Circle route when he 
settled the trans-Pacific case (AW Feb. 
14, p. 12). 

In past weeks a heavy balance of mail 
has gone to Northwest because of in- 
creased capacity and the tact that it’s 
cheaper to ship it by NWA. Since both 
carriers have the same rate, the one 
with the shortest route to Tokyo can 
offer the cheapest service. Northwest's 
route is 1,610 mi. shorter than Pan 
American’s. 

The CAB order is an attempt to 
equalize the two carriers so the Post 
Office will distribute mail “between the 
two carriers with the maximum flexibil- 
ity for its operations, giving sole con- 
sideration to the service and capacity 





USAF’s T34 Connie 


Los Angeles—First USAF turboprop- 
powered Super Constellation made _ its 
maiden flight last week from Lockheed 
Aircraft Corp.’s Burbank plant. At the 
controls of the YC-121F were test pilots 
Ray Meskimen and Joseph F. Ware. The 
aircraft was the first of two YC-121Fs the 
Air Force has on order. Powered by 
Pratt and Whitney T34s producing 22,- 
800 hp. it has a takeoff weight of 
150,000-Ib. Landing weight is given as 
113,500-Ib. with a landing speed of 
104-mph. Two Navy turboprop Super 
Connies, R7V-2s, already are flying. 











offered by the carriers in determining 
the appropriate distribution of mail be- 
tween them.” 

> Congressional Aid—T he mileage stand- 
ard applies to mail traffic between both 
San Francisco and Seattle and Tokvo. 

Pan American’s efforts to obtain 
Great Circle routing across the Pacific 
have received support from the Cali 
fornia congressional delegation. Headed 
by Rep. Carl Hinshaw, the group has 
asked the President to give the route to 
PAA. 

In a letter to the President, Hinshaw 
said: “We in California believe that 
with the great new long-range aircraft, 
we should have an opportunity to fly 
directly on the Great Circle route to the 
Orient and not be obliged, as we now 
are, to travel a needless and time-con- 
suming extra 1,238 mi. over the central 
Pacific. This is not only an unnecessary 
imposition upon people in California, 
but constitutes a heavy burden upon the 
taxpavers of the nation when they arc 
required to pay for the subsidy needed 
when passengers and mail are carried 
over the longer central Pacific route.” 


Tigers Ask Navy 
To Cut DC-6A Rent 


A five-fold increase in air cargo ton- 
iniles within two vears would be pos- 
sible if the Navv’s program for leasing 
cargo transports to commercial carsiers 
is adopted, L. C. Burwell, vice president 
of Flving Tiger Line, predicted. 

Burwell’s views were presented at a 
meeting of industry and government 
representatives held by Air Coordinat- 
ing Committee. Purpose was to explore 
problems of implementing the Navy's 
program (AW Feb. 28, p. 86). 

\ rental of about $15,000 per month 
for a DC-6A was proposed which would 
include insurance and maintenance. “If 
the Navy charges rentals comparable to 
those customarily charged in the open 
market where equipment is needed for 
special or stop-gap purposes the objective 
will not be realized because rates can- 
not be lowered sufficiently to start the 
magic spiral of lower costs, lower rates, 
greater trafic and more airplanes,” Bur- 
well said. 
> Reduction Reasons—l"I'L’s basis for 
seeking a $5,000 per month reduction 
from the $20,000 now being charged 
Slick Airways on an experimental Navy 
lease was limited to two factors: Increas- 
ing the write-off period from seven to 
15 years and self-insurance by the 
Navy. 

Burwell pointed out that the DC-6A 
actually is good for 10 to 15 years, not 
seven, and the charges should be based 
on the higher figure. He also said that 
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in view of the number of planes in- 
volved the Navy should be self insurers 
because the hazards would be less in 
civil operation. The costs of selfansur 
ance would be less even if it is actually 
on a sinking fund basis, he said 

he fixed operating cost of a DC-6A 
for FTL is 2.5 cents per ton-mile at 
fixed charges of $15,500 per month plus 
insurance of $2,500, Burwell said. As 
suming 250 hr. utilization month, di 
rect flving costs bring the total to ( 
cents per ton-mile, he added 
P ‘Dilute the Purpose’—The FTL off 
cial emphasized his opinion that the 
Navv should lease planes only to the 
certificated scheduled airlines. He said 
“If the objective is to stimulate the 
growth of the whole cargo industry, we 
believe the airplanes should be leased 
only to certificated airlines 
scheduled all cargo service 
criteria would dilute the 
experiment and could 
tional but grossly unfair 
pacts <a 

Industry's comments on the Nav 
program submitted 
in writing to the ACC working group, 
which plans an interim report br 
mid-April and a final report May 15 
Specific questions relating to implement 
ing the Navy program for which com 


running 
Any other 
purpose of the 
have uninten 


CCONOTHIIE 1th 


Were also to be 


ment was solicited included 

Can need for additional cargo lift be 
justified? 

What financial and lease’ terms 
would you recommend? 

What cost can leased aircraft be 


operated and maintained by civil op- 
erators? 

What reduction in freight rates 
might be made possible through the 
introduction of leased aircraft? 

What is your recommendation for 
allocation of available aircraft? 

Do you think this program would 
increase total demand for new aircraft? 


DC-7 Gear, Boeing 
Nacelle Check Ordered 


Recent accidents involving a Douglas 
DC-7 and a Boeing 377 Stratocruiser 
last week resulted in Civil Aeronautics 
Authority ordering an inspection of the 
DC-7 nose landing gear and installation 
of a nacelle vibration monitoring device 
on the Stratocruiser. 

CAA investigation showed that the 
nose wheel failure on the right side was 
initiated by fatigue cracks in the radius 
of the spot facing of the forward and aft 
upper attachment bolts. A crack also 
was found in the radius of the spot fac 
ing of the forward upper bolt hole of 
the attachment on the left side. 

In addition to the monitoring device, 
a hand magnetic inspection of each 
2J17 Hamilton Standard propeller blade 
on Stratocruisers is required before 
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each departure from stations equipped 
to make the inspection or at 15-hr. inter 


vals \ check of electrical lc iKAgC ind 
resistance of cd ( clement ! 
required prio { th ext dc] 

he ks ipp! ximat everv 65 1, th 
ifter 


BOAC, Sabena, BEA 


Report Traffic Gain 


| $+ op 
hon thi I 1 airlin British 
@) \ f »S n 
| ; hey . iA ad ite t f 
f f 
i 
BOAC 
Pro ae l 
‘ t ; } tha “ 
t B ) is A 
( for th | Ma l 
ig » \l i 
f th rp ; 
He also reported favorable progré 
1 development of Mark IV “droo) 
noot” Comet jetliner and the Britann 
Mk. 100 turboprop airlin 
The “droop snoot” leading edg 
wings, larger flaps, increased engine 
thrust and better specific fuel consump 
tion are expected to improve perform 
nee in the Mark 4. Delivery is now 


being scheduled for approximately th 
end of 1958 

The Britania Mk 
very well on African 
said, and BOAC expects to introduce it 
into service next year on the South Afn 
itions 


100 “has done 


trials,” ‘Thoma 


Can Opel 


BEA 


British European Airways anticipates 
that final figures will show that the year 
ended Mar. 31 will be “by far the best 
yet both financially and operationally.’ 

Peter Masefield, chief executive of 
the corporation, estimated a profit of 
over $700,000 more than the previous 
vear. 

He also 
traffic, up 18 
enue passengers carried, up 12%; rev 
enue passenger miles flown, up 20%; 
passenger load factor, up 3% He said 
costs were down 10% 


reported thes¢ 
; revenue, up 14%; rev 


MICTCAaSCS 


Sabena 
Sabena Belgian 


nounced a general 
13% in 1954 over 


The company 


W orld 
trafic 


1953 


Airlines an 
increase of 
reported these in 
creases: 4.4% in the number of passen 
carried; 10.3% in the 

13.3% in total ton-mileage 
23.8 in freight ton-mileage; 13.5% 
in mail ton-mileage 


gers passenge I 


mileage; 


7-Year Certificate Up 
For Local Texas Line 


Renewal of the rtiicate of Trans 
iexas Airwavs for seven vears and ad 
ustment of local service routes in Texas 


e recommended by Civil Aeronautics 
Board Examiner Walter W. Bryan 

\ long period of certification will 

1ot only enable Trans-Texas fully to de 

p the traffic in the area, but by con 

tant, diligent efforts improve its finan 


position where it can replace of 
ernize its present equipment when 
juired,” Brvan stated 
Adjustments of Trans-Texas’ route 
tem would eliminate 1,100 certifi 
ted miles and add 300 new route 
miles, with a result of a 2,600-mile sys 
tem 
lhe examiner estimates that changes 
n the carrier's route would cut break 
S630 OF 
Brvan also recommends a new route 
f Continental-Pioneer Air Lines be 
n El Paso and Dallas via Pecos, 
Marfa-Alpine, Fort Stockton, San An 
lo. Brownwood and Ft. Worth, and 


that Kerrville be included between San 
Antonio and San Angelo 


Navarho Nav-Aid Will 
Undergo ARDC Test 


Navarho, a low-frequency omnidirec- 
tional radio nav-aid system with a range 
f 2.500 to 3,000 mi., will have its first 
it Camden, N. Y., un- 
der auspices of USAF’s Au Research 
nd Development Command. The 
Camden station will guide planes in 
n area bordered by the West Coast 
ind the Azores, the Arctic Ocean and 
the Gulf of Mexico 

Navarho is a long-range navigation 
system which provides VOR-type bear- 
ing and DME-type distance informa- 
tion (AW Apr. 27, 1954, p. 52). If 
the Camden station is a success, ac- 
cording to USAF, it will be the first in 
1 world-wide chain that will serve pilots 
invwhere on the surface of the globe. 
(Britain has developed competitive sys- 
tems known as Dectra and Delorac 

Site of the new station is about 18 
mi. from Rome (N. Y.) Air Develop- 
ment Center, where the device was de- 
veloped. Its signals will be of special 
importance to pilots of high-flying and 
high-speed bombers, who have been 
handicapped in the past by the short 
range of conventional stations. 

Instead of constantly tuning for a 
new beam as he progresses, the pilot or 
his navigator soon will be able to use 
Navarho for a flight of as long as five 
hr. at 600 mph. The Camden beam will 
provide continuous position informa- 
tion, accurate within 10 mi. even when 
the plane is 1,000 mi. from the station. 


test installation 


} 
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Chicago’s Midway 
Nation’s Busiest Field 


Chicago’s Midway Airport led the na- 
tion in aircraft movements in 1954 for 
the third straight year with 349,363 
arrivals and departures. 

Civil Aeronautics Administration also 
reported the following nine cities in the 
leading ten in civil and military move- 
ments: Los Angeles, 279,630; Miami, 
268,889; Honolulu, 266,583; New York 
(LaGuardia), 236,012; Denver, 235,362; 
Cleveland, 223,741; Dallas, 215,685; 
Atlanta, 211,674: Louisville (Bowman), 
210,507. 

Excluding purely local operations, 
Midway Airport was ahead with 330,- 
872 operations by air carriers and itiner- 
ant civil and military aircraft. The fol- 
lowing cities by number of movements 
in this category were: New York (La- 
Guardia), 228,088; Washington Na- 
tional, 199,489; Los Angeles, 196,558; 
Dallas, 195,343; San Francisco, 165,810; 
Cleveland, 160,052; Miami, 159,595: 
St. Louis, 154,509; Atlanta, 154,276. 

CAA-operated control] towers handled 
17,944,523 movements in 1954, a 7% 
gain over 1953. CAA air route trafhi 
control centers and radar approach con- 
trol centers recorded 16,865,819 fix post- 
ings in 1954. This reflects the air trafhic 
volume along airways between major 
terminal points. 





CAB ORDERS 





Mar 
GRANTED: 


North Central Airlines a temporary ex- 
emption to engage in local air transportation 
between Detroit City Airport and Willow 
Run Airport, Detroit, Mich 

The Flying Tiger Line an exemption to 
perform a flight from Munich, Germany, to 
New York on or about Mar. 29, 1955, pur- 
suant to a contract with the Intergovern- 
mental Committee for European Migration. 

The Flying Tiger Line an exemption to 
perform a charter flight from New York to 
London on or about June 23, 1955, and 
return from Amsterdam or Dusseldorf to 
New York on or about Sept. 2, 1955. 

United Air Lines’ application to continue 
suspension of service at Rock Springs, Wyo., 
until 60 days after final decision in the Fron- 
tier Renewal Case. 

Northwest Airlines an exemption to en- 
gage in air transportation of persons, prop- 
erty and mail between Cold Bay, Alaska, 
and Tokyo, until Apr. 1, 1956. 

Pan American World Airways an exemp- 
tion to serve Hilo, Hawaii, and Kahului, 
Maui, on Mar. 31, 1955. 


APPROVED: 

Interlocking relationships between Wil- 
liam C. Jordan and Los Angeles Airways. 
Jordan is a director of LAA, Menasco Manu- 
facturing Co. and Timm Aircraft Co. 


24 to Mar. 30) 
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Air Links Pakistanis 
(McGraw-Hill World News) 


Dacca, East Pakistan—Pakistan Inter- 
national Airlines’ 70-passenger Lockheed 
Super Constellations are carrying full 
loads on PIA’s new between 
Karachi and Dacca. 

The 1,500-mile route is this country’s 
first and only direct link between East 
and West Pakistan. PIA operates four 
round-trip flights a week on the Dacca- 
Karachi service. 

Anxious to establish air 
Pakistan the government subsidizes every 
ticket purchased. One-way fares cost only 
$65, compared with the normal price of 
$100. When the service is fully popular- 
ized, this subsidy will be withdrawn. 


service 


travel in 











Interlocking relationships between North 
west Airlines and C. Frank Reavis. Reavis is 
a director of Northwest and the Philadelphia 
lransportation Co 

Agreements among Continental Air Lines, 
I'rans World Airlines and various other car- 
riers relating to arrangements between the 
companies 


AUTHORIZED: 

Aeromagnetic Surveys Ltd. to conduct an 
airborne electro-magnetic survey of five areas 
in Michigan, Wisconsin and Minnesota be 
fore July 15, 1955 

Austin Airways Ltd. to conduct an electro- 


rs 


Engines Run Cooler 


Streamlined propeller spinner and anti-drag 
ring assembly lowers temperatures of Wright 
Turbo Compound engines on Douglas 
DC-7 about 30F for a given cowl flap set- 
ting. Development, especially beneficial on 
hot days, was worked out by Douglas engi- 
neers and will go on all DC-7B and DC-7C 
transports. The manufacturer also plans to 
offer the units in kit form so users of earlier 
model DC-7s can make the modification. 


magnetometer survey in Minnesota before 
May 31, 1955. 


AMENDED: 

Bonanza Air Lines’ certificate to include 
Oceanside, Calif., as an intermediate point 
between San Diego and Santa Ana-Laguna 
Beach. 

An order granting Mohawk Airlines a 
temporary exemption to serve White Plains, 
N. Y., to include Utica-Rome, Syracuse, 
Rochester and Buffalo 

Linea Aeropostal Venezolana’s foreign air 
carrier permit to substitute the Dominican 
Republic for Havana as a point between 
Maiquetia, Venezuela, and New York, and 
add Cuba as a point between Maiquetia and 
Miami. 


ORDERED: 

Allegheny Airlines’ mail rates be fixed at 
the proposed rate for the year ending Mar. 
31, 1955 and that Allegheny’s temporary 
rate continue in effect until final rates are 
fixed, 

Investigation and suspension of certain 
reduced fares filed by Trans Caribbean Air- 
ways. 


DISMISSED: 

Complaint filed by Northwest Airlines 
and Pan American World Airways against 
a Pacific Northern Airlines proposal, since 
the proposal has been dropped 

United Air Lines’ complaint against a 
fare proposal of Capital Airlines, since the 
fare has been cancelled 

General Services Administration’s petition 
for leave to intervene in the Chicago-Detroit 
Route 7 Local Service Case, since the p 
tition was not filed on time 

Application of John W. Walbert and Slick 
Airways for approval of interlocking rela 
tionships, since the relationships no longer 
exist. 

DENIED: 

Colonial Airlines’ application for a tempo- 

rary exemption to serve White Plains, N. Y. 





SHORTLINES 





> Avianca, Colombian National Air- 
ways, reports gross income of $32,350,- 
150 in 1954. Net profit after taxes was 
$1,800,000, $1,152,000 of which will be 
distributed as dividends. 


> KLM Royal Dutch Airlines has con- 
cluded an agreement with European bus 
companies to offer a series of 21 tours of 
the continent by motor coach from 


KLM arrival points. 


> New York Airways is the first sched- 
uled all-helicopter airline to become a 
member of IATA. NYA adds its five 
helicopters to twenty others operated 
by IATA members in addition to fixed- 
wing operations. 


> Pan American World Airways has cut 
tourist fares between Mexico, Central 
America and Panama as much as 27%. 
Fare cuts apply only to traffic between 
Mexico and points south. 
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REMEMBER 


When you plan to move or change jobs, 
be sure to give us at least ten days’ notice 
so there will be no chance of your missing 
any copies of AVIATION WEEK 


Please send your change of address, to 
gether with old address to: 


AVIATION WEEK, Subscription Service 


330 West 42nd St., New York 36, N. Y. 


DON’T FORGET TO NOTIFY YOUR 
POSTMASTER, TOO! 
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EDITORIAL 





Wilson’s News Freeze 


A new effort to bring order out of the chaotic Pen- 
tagon information services has been made by Mr. Charles 
E, Wilson, Secretary of Defense, with his March 29 
directive No. 5230.9 and its accompanying memorandum 
to the secretaries of the Army, Navy and Air Force. 
This is ironic because Mr. Wilson has long been recog: 
nized as the unofficial president of the Pentagon “Foot 
in the Mouth” Club. He has more public relations 
boners to his credit than perhaps any other inhabitant 
of that concrete maze. 

Nobody, who has had experience in Washington, 
would argue with Mr. Wilson on the need for a more 
effective military security system, a more consistent 
Pentagon policy on new weapons information, and more 
speed and honesty in providing the press and the public 
that it serves with accurate information on military 
activities. There is not a single company in the aircraft 
industry that has not been penalized at one time or 
another by the lack of these characteristics in the Pen- 
tagon public information activities. 

However, it seems unlikely that Mr. Wilson’s direc- 
tive will attain these desirable goals. Immediate effect 
has been to virtually freeze the flow of information 
through normal military channels to press and public. 
If these directives continue to be enforced it appears 
likely that the only emission from the Pentagon will 
be a “canned, pre-digested party line” more in keeping 
with the unanimity of a dictatorship than with the 
free-discussion of a democracy. 


There appear to be three principle flaws in Mr. 
Wilson’s approach to Pentagon public relations: 
¢ The three-day cooling off period for all Defense Depart- 
ment information. This apparently is aimed at giving Mr. 
Wilson and his personal aides time to digest proposed 
releases but it is highly impractical since most news of 
any importance will not keep for three days on any 


government official’s desk. Events move too fast for 
this proposed delay. Mr. Wilson would be better advised 
to accelerate the pace of his public relations department 
rather than try to retard the press. 

¢ The “gag” provision slapped on all military civilian 
Defense Department personnel in their public writings. 
The directive states “such clearance and review (by the 
Secretary of Defense) shall be related not only to a 
determination of whether the release of material would 
involve any technical or substantive violation of security 
but also to a determination of whether release or pub- 
lication of the material would constitute a constructive 
contribution to the primary mission of the Defense 
Department.” Nobody in the Pentagon has yet ventured 
an official definition of what a “constructive contribu- 
tion” actually is. 

© Replacement of the military public information direc- 
tors in each service with three $14,800-a-vear civilians. 
This appears to be adding an unnecessary link in the 
already complicated chain of communication between 
the military and the public. With few exceptions the 
civilians attracted to Pentagon public relations jobs are 
not top flight, and they know little of military affairs. 
There is strong indication that these new jobs would 
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be simply more political plums. 

This action also implies that the military public infor- 
mation chiefs have been responsible for the rash of Pen 
tagon publicity boners. This is hardly the case. Most 
of them can be easily traced to the doors of top level 
military and civilian Pentagon brass and not to official 
public information channels. Also it seems to be more 
important to have a small but effective group of military 
people educated on public information than to create 
a trio of political patronage jobs. 

We predict that before long the Wilson directive will 
unofficially fade away in same manner that former De- 
fense Secretary Louis Johnson’s similar effort evaporated. 

Any attempt to impose a gag on full and free dis- 
cussion of American military policy and to prevent the 
public from receiving adequate information on the de- 
fense effort will not survive long. 

In the meantime we recommend the aircraft industry 
to follow the gyrations of Pentagon public relations 
policy closely and to protest vigorously any cases where 
they are made victims of arbitrary or inconsistent rulings. 

Aviation WEEK would like to hear about any examples 
of unfair treatment of aircraft firms by Pentagon officials. 


More California Coverage 


Aviation WEEK has enlarged its West Coast bureau, 
by the addition of Irving Stone, a veteran staff member 
and a senior engineering editor. He will work with 
William Coughlin, West Coast editor, who heads the 
AviaTION WEEK bureau in Los Angeles. 

Irving Stone’s assignment 
to the West Coast bureau 
will do two things for Av1a- 
rion WEEK readers: 

e It will expand and improve 
the engineering coverage and 
technical news reports that 
are an outstanding feature 
of our editorial content. 

elt will re-emphasize the 
importance of this major seg- 
ment of the U. S. airframe, 
engine, missile and avionics 
business on the West Coast. 

Stone has built a solid reputation for accurate tech- 
nical reporting during the past decade with his pub- 
lished works in Aviation WEEK and its predecessor, 
Aviation magazine, He holds an engineering degree 
from the Polytechnic Institute of Brooklyn and has a 
Doctor of Jurisprudence degree from New York Uni- 
versity. For five years during World War II he held 
supervisory posts with the Army Air Force Technical 
Training Command, including supervisor of training 
literature at the AAF Technical School, Chanute Field, 
Ill.; assistant chief instructor, AAF Technical School, 
Seymour Johnson Field, N. C.; and administrator of 
plans and training for the AAF Engineering Cadet 
School at Yale University. He has been with McGraw- 
Hill Publishing Co. since 1944 when he joined Aviation 
magazine. He also was engineering editor of Air Trans- 
port magazine and has been technical editor of AviaTIon 
WEEkx since its founding in 1947. —Robert Hotz 
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SPERRY DEVELOPS 
MEGAWATT KLYSTRONS 


Super-Power Tubes Open Way 
to Electronic Advances 


The giant tube you see 

the first Megawatt Klystron ever 
military use. It is also the first of 
Sperry Klystrons producing m 

of precisely controlled radar power 
by Sperry and the Air Research ar 
ment Command primarily 

poses ts capabilites indicate 
uses are virtually unlimited 


IN RADAR DEFENSE... Sperry's 
Megawatt Kliystrons have provided n 
250 times the radar power that bs 
pulses to the moon and back in 
power—with a frequency held 2O to <2 
closer than the frequency limits 
tional radar or TV transmitters 
taining greatly improved inf: 

search radars. 


IN GUIDED MISSILES... 
Megawatt Kiystrons make poss 
curate control of missiles pern 
over longer paths. 


FOR FURTHER INFORMATION 


IN ATOMIC ENERGY...Sperry’s new Meaa- 
watt Kliystrons provide stable driving power 
for larger atom smashers and hig! 
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What size 
isa 
quality 
fastener? 


Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 
one-piece unit... will maintain accurate adjustment anywhere on a bolt. 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 


finish. Each has a record for precision and uniformly high performance that is unmatched 


But ... one measures 1 10 inch across the flats; the other, 4 inches. Between these two 
there are more than 530 different hex nuts in the ESNA line. They are the result of 


variations in height. material, finish and size 


Look to ESNA for the top quality self-locking fastener that fits your need best 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N58-425, 2330 Vauxhall Road, Union, N. J. 


use send the ¢ Ww fastenina 


ELASTIC STOP nut bulletin Here is a drawing of our product 
What self locking fastener would 
you suggest? 


Name Title 
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Street 


City 





